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THE PULSOMETER. 

A steam. pump with no cylinder, no piston, no piston rod, 
no stuffing boxes, glands, cams, or eccentrics, no slide valves, 
cranks, or fly wheels, and consequently requiring none of 
the repairs or renewals incident to the above mechanism, is 
the negative definition of the invention, the distinctive name 
of which heads the present article. Positively speak- 
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ing, the invention is a device in which steam and water are 
brought in direct contact in suitably: arranged chambers, 
where, by the alternate vacuum and pressure of the former, 
the fluid is first lifted and then forced out, in other words, 
moved by direct acting pulsation: a utilization, in fact, of 
the simplest principles of hydro-dynamics by means of one 
of the simplest forms of machine. 

From the sectional view, Fig. 2, the interior arrangement 
ot the apparatus will be easily understood. Two long 
necked chambers, D 
and E, are joined to- ’ 
gether at their upper 
extremities, forming a 
common passage into 
which a metal ball, C, 
is fitted so as to oscil- 
late freely between . 
seats formed at the 
junction, thereby clos- 
ing the orifice of either 
chamber, toward which 
it may fall. Steam 
enters from above, and 
hence the position of 
the ball, C, governs its 
entrance into one or 
the other vessel. Wa- 
ter, on the other hand, 
comes into the appara- 
tus by the pipe, B, 
from below to the in- 
duction passage, F, 
which connects the low- 
er portion of the two 
receptacles through 
circular orifices. In 
the latter, two spheri- 
cal shells are arranged 
and seated so as to act 
as induction valves to 
the chambers respec- 
tively. 

A is the delivery 
passage (shown in dot- 
ted lines), common to 
both chambers, and is” 
also provided with a 
spherical shell, oscilla- 
ting from side to 
side between seatings 
formed in the entrance 
to the conduits leading 





into the two chambers, which acts asa delivery valve to each 
alternately. G is a vacuum chamber, connected with the 
induction passage through a downward extension (not 
shown) on the side opposite the delivery opening, A. Suit- 
able flanges and covers are arranged at the bottom of the 
chambers to allow of the removal of the shell valves when 


necessary. 

This entire apparatus, with all its chambers passages, 
is cast in one piece, and at the same time with the induction 
shell valves in their proper positions, thereby forming their 
respective seatings, while chills of suitable form are placed 
so as to mold the seating of the steam and discharge valves 
also. Stud bolts are similarly cast in their proper positions 
upon all the flanged passages, ready for the screwing on of 
the flanges. As soon, therefore, as the core sand is removed, 
the flanges bolted on, and the steam and discharge valves 
put in their places, the pump, after the necessary connec- 
tions are made, is ready for immediate operation. 

Such is the simple arrangement of mechanical details, 
the working of which is equally uncomplicated. Referring 
again to Fig. 2, it will be observed that the ball, C, is on its 
right hand seat. Consequently steam has free entrance to 
chamber, D, the latter, with the suction pipes and other 
chambers, being supposed to be filled with water. The fluid 
in the left hand receptacle is therefore subjected to a 
pressure directly from above and the steam is thus applied 
in a manner to secure the least amount of condensation. The 
result is that the water line is gradually depressed, and the 
liquid forced out. past the ball in the lower part of the cham- 
ber, which naturally takes the position indicated in the en- 
graving, and thence out through the discharge opening, the 
shell in the latter yielding to the pressure and falling to- 
ward the right. It will be noticed that the shape of the 
chamber allows the steam to expand gradually as the fluid 
surface is depressed, so that the water is not agitated until 
the discharging outlet is reached, At precisely that moment 
agitation commences, the steam mingles and condenses, and, 
as the inventor expresses it, if a vacuum gage were applied 
to the chamber, “the needle would fly round from 0 to 28 
like a streak of lightning.” 

The result of this sudden collapse is evident; the ball, C, 
is instantly drawn over to close the opposite orifice, the shell 
on the delivery conduit falls also back to the left, prevent- 
ing the reflux of the water, and the induction valve ball is 
forced back against its guard, leaving a clear port for the 
column of water in B. To cushion the ramming action of 
the fluid thus drawn violently in, the vacuum chamber, G, 
comes in play. This, as before remarked, is connected with 
the induction chamber, F, and contains air in its upper por- 


IMF ’ 
ia 





HALL'S PULSOMETER OR STEAM PUMP.—Fig. 1. that 





tion. A small air check valve is screwed into this vacuum 
chamber, which lifts, when a partial vacuum is produced 
therein, allowing the entrance of a small quantity of air, 
but closing against its return. The valve opens at each pul- 
sation and its lift, and thus the amount of air permitted to 
enter, may be regulated by a suitable screw. 

The operation described as going on in chamber, D, is in- 
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stantly repeated in chamber, FE, the moment the ball, (', flies 
over. Consequently the receptacles filling and emptying 
alternately give, it is stated, all the elements of a doyble 
acting pump, drawing and forcing # constant stream at the 
same time. 

Sufficient of the working of the apparatus has, we think, 
now been described to insure clear comprehension of the 
general operation. The functions of the various moving 
parts in detail, the reader interested can readily determine 
for himself. It re- 
“mains, therefore, to 
note the advantages 
claimed and the va- 
rious uses to which 
the pump may be 
profitably applied. 

Our larger engrav- 
ing (Fig. 1) repre- 
sents the pulsometer 
as arranged in a 
mine. Inguch local- 
ities, as many are 
aware, the pump is 
very liable to get out 
of order, work irre- 
gularly, and, in fact, 
form a troublesome 
part of mining econ- 
omy. The present 
device, according to 
the inventor, ix free 
from the difficulties 
inherent to ordinary 
apparatus. We are 
told that it works 


supplied with steam, 
requires no attention, 
shows no perceptible 
wear of parts, and 
does not become 
choked by sand, 
wood, ormud. The 
patentee also states 
that he has success. 
fully applied the 
pump at a distance 
of 800 feet from the 
water to be raised, 
where 150 feet was 
clear lift. He adds 
economy of 
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steam is‘one of the principal advantages of the invention, 
in addition te the saving effected in repair and care, 

In Fig. 8, our artist has depicted the application of the pul- 
someter on shipboard, showing a double arrangement where- 
by it may be used for freeing the ship from bilge, or for 
drawing sea water, in case of fire or to wash decks, Ashows 
the bottom of the suction pipe near the keelson, fitted with a 
suitable rose nozzle. This, provided with proper valves, 
con iecits with the pump and thence overboard at C. At B 
wat;r is drawn in through suitable adjustment of the valves 
and carried to the coil of hose represented. The arrange- 
ment is simple and, doubtless, very convenient and effective. 

Another application is to the locomotive; the small space 
required by the machine rendering it easily located and thus 
convenient for filling the tender from roadside streams, in 
eases of necessity. In addition to these instances, the puls- 
ometer, it is claimed, may be employed for pumping deep 
wells, being suspended by a chain or rope, and lowered as 
the work progresses; for removing water from foundations, 
as we are informed that it will raise fluid containing fifty per 
cent of sand or mud; as a working meter, as, by knowing the 
exact capacity of the working chamber and counting the 
pulsations, the quantity of liquid moved at any time may be 
determined; and in fine, through its absence of complicated 
parts, freedom from requirements of oiling, packing, and con- 
stant supervisicn, for a multiplicity of other uses which ciz- 
cumstances will suggest. 

She device, which is covered by some thirty patents, is the 
invention of Mr. C. Henry Hall. It may be seen, and other 
information obtained, at No. 20 Cortlandt street, in this city, 
or at the manufactory of C. H. Hall & Co., corner Hudson 
and Sussex streets, Jersey City, N. J. 
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THE “GRANGES” AND THEIR OBJECT. 


The agriculturist is, from the nature of his pursuit, neces- 
sarily isolated; and the greater the scale upon which his 
operations are conducted, the wider is he separated from the 
communities in which his market must be found. While 
thus compelled not only to raise but transport his produce 
to the consumer, at an expense which materially diminishes 
his profits, he, on the other hand, also labors under the addi- 
tional disadvantage of being far removed from his imme- 
date sources of supply; hence he is obliged either to pur- 
«ase hia necessaries of life at an augmented cost of import- 
ation, or else submit to the often extortionate exactions of 
agents and middle men. : 

It was a fact, evident to every thinking observer, that the 
state of affairs which existed in the agricultural districts of 
the west during last fall, resulting in the burning of corn as 
fue) rather than pay the high rates demanded for its trans- 
portation to eastern markets, was such as to necessitate 
speedy means of relief; while it lead many to the thought 
that, if reform could not be effected through individual 
effort, it might be gained by aggregation. To these causes 
may be attributed the very rapid spread of an organization, 
the object of which is—setting aside all political construction, 
which is beyond our province—to bring the farmer into 
direct relations with the manufacturer and capitalist; and at 
the saree time, by the agency of association, to improve his 
intellectual and social, as well as financial, —. The 
system of granges, as they are termed, originated 1867 
but on being broached to farmers, it was regarded at the time 
with suspicion and virtually discountenanced. Up to the 
beginning of 1871, but 125 societies had been formed; but 
from the autumn of 1872, the plan has grown in popularity 
to such an extent that there are now over five thousand 
granges, aggregating 300,000 members; while it is estimated 
that fully 8,000 will have been organized before the close of 
the present year. The order of so-called Patrons of Hus- 


bandry is modeled something on the Mason‘c principle, so 
far as secresy and the observance of a ritual is concerned, the 
' object of ceremonial restriction being principally, however, 
‘to excite an interest and engender a more fraternal feeling 
‘among individuals. The National Grange in Washington 
ts dispensations to form other lodges, and the masters of 
‘the latter; when a certain number are organized in a State, 
| constitute a State Grange. The last body elects its own mas- 
ter, who is a member of the National Grange or governing 
authority. Both sexes are eligible to membership, and a 
certain amount of internal discipline is maintained. 

These societies deal directly with producers, buying their 
supplies in quantities and paying cash. Contracts are made 
by agents with manufacturers to furnish various articles at 
the lcwest price attainable. A list of parties thus agreeing 
is sent to every grange. If a farmer requizes, for example, a 
reaper, a sewing machine, or a piano, instead of buying it 
from a middleman, he notifies the master of his grange, to 
whom he pays a stipulated price. An order from the offi- 
cial to the maker procures the desired article, and the same 
process is gone through with for anything else that a mem- 
ber may need. Necessarily, manufacturers are willing to 
sell to the granges; and in some cases, we learn, are satisfied 
to do an exclusive business with them. On their part, they 
save agents’ commissions and send their wares direct from 
factory to depot for a certain cash profit. There are no vex- 
atious delays, time sales, nor bad deLts to distribute, perhaps, 
among the bills of other customers. 

The cost of buying being lessened, the organization has 
yet to reduce that of selling. At present, and indeed for 
some period past, the attitude of many of the Western rail- 
way corporations and the farmers has been open hostility. 


. | The former refuse to reduce their freight charges, and the 


latter, except where compelled by circumstances, decline to 
pay them. Of course, politics are brought in, which add to 
the asperity of the war. The farmers point to the goods of 
the manufacturer traveling from terminus to terminus at 
charges far below those demanded for the transportation of 
the crops, and ask an equalization of expense, decrying the 
carrying of the wares of one man at rates less than that re- 
quired for the produce of another. The railroads, on the 
contrary, assert that it is cheaper for them to transport goods 
in unbroken bulk from one end of their main lines to the 
other, shipping and unloading at points where facilities 
exist for the purpose, than to gather single individual crops 
from sparsely scattered intermediate stations. 

Although no particular compromise has been suggested, 
the policy of the granges is toward negotiation and diplo- 
macy rather than a continuation of the difficulty, toward 
securing as advantageous terms as possible from opposing 
capital rather than undergoing the lossés of open rupture. The 
system, so far as its fundamental principles are concerned, is 
of material benefit to the farmer; but how far it will stand 
the test to which time will subject it, it is hardly possible to 





|from establishments in the nature of codperative stores. 
Briefly summed up, ‘its object is to break away the barriers 
encompassing the farmer, which are the natural consequence 
of his isolation, and to bring him at least to a level, so far as 
the advantages of trade and social intercourse are concerned, 
with men of other callings. 
ee Ro cet 
THE FLOWING OIL WELLS OF PENNSYLVANIA--- 
GREAT DECLINE IN THE PRICE OF OIL. 


Within the past few weeks, a new section of the Pennsyl. 





186 | vania oil region has been tapped by enterprising well drillers, 
129 | and their labors have been rewarded by the opening of flow. 
18 | ing fountains of the unctuous commodity. So prodigious has 


been the flow of oil that the proprietors, so it is reported, 
have scarcely been able to provide barrels and tanks fast 


| enough to catch the liquid as it spurts from the pipes, and 


considerable quantities have run to waste. 

The result of these new petroleum supplies is the over- 
stocking of the market and the decline in price to the insig- 
nificant sum of 75 cents per barrel, delivered on the cars near 
the wells. At this figure the oil isalmost givenaway. This 
is a condition that, probably, cannot long continue, and the 
price will undoubtedly soon rise again. But the depression 
is likely to prove very disastrous to large numbers of honest 
and industrious oil pumpers, who, from their wells furnish- 
ing ten or twenty barrels of oil per day (working night and 
day, Sundays included), were just able to make a living, and 
give employment to their hardworking assistants. Hundreds 
of these oil dealers will, we fear, Ye made. bankrupt, their 
pipes and engines sold for old iron, and their families brought 
to suffering. 

The new flowing wells are in Butler county, Pa., a consid- 
erable distance south of Oil City. The new oil region is 
supposed to be quite extensive. The opening of every new 
section is the signal for the formation of a new city. The 
Starr farm, near Grease City, is at this moment the most 
highly favored by the caprices of petroleum fortune. One 
well, here located, has been flowing over a thousand barrels 
of oil per diem for more than a fortnight, and several others 
in the immediate vicinity are regularly delivering five and 
six hundred barrels daily. Large numbers of new wells are 
being bored. Already anew town is in existence on this 


;| farm, having its hotels, boarding houses, livery stables and 


rum shops. Seventeen of the latter were in full blast with- 
in ten days after the oil began to flow. 

The principal use of petroleum at the present time is in 
the form of illuminating oil. Various attempts have been 
made to employ it as a substitute for bituminous coal in the 
manufacture of illuminating gas; and if this could be 
accomplished with economic advantage, the demand for crude 





petroleum would soon be equal to the supply, and steady, 





| predict. It is not codperation, nor are its supplies derived | 








remunerative prices might always beexpected. Some of the 
difficulties connected with the conversion of petroleum into 
illuminating gas are suggested on another page. The sub- 
ject is well worthy of study, and we hope that some one will 
be able to solve the problem. 

The discovery of new uses to which this abundant article 
can be put likewise presents itself as an excellent subject for 
research, 

The employment of petroleum as a fuel, in lieu of coal, 
especially for usé on steam vessels, has been repeatedly at- 
tempted, but without economical success. Weight for 
weight, petroleum yields fifty per cent more heat than coal. 
In markets where coal is worth $6 a tun, petroleum must be 
supplied at 3} cents a gallon or $1 a barrel in order to com- 
pete, as a fuel, with coal. 





THE STUDY OF MATHEMATICS, 

We have frequently advised our readers who are deficient 
in a mathematical education to devote some time to the study 
of this science. It is scarcely necessary for us to advance 
any arguments in support of this advice. The statenient 
that ‘‘ knowledge is power” is always true, with certain 
limitations, and especially true with regard to the power 
which it puts into the mechanic’s hands, 

We have seen men who, in spite of strong efforts, had 
labored in vain from a lack of favoring circumstances. Not 
knowing how to study, and having no one to show them, all 
their time has been thrown away. Nothing can be equal in 
value to the efforts of a good teacher, in smoothing the path 
of the pupil; but perhaps a few general hints on how to 
study may do some good. 

We suppose that our reader is thoroughly acquainted with 
arithmetic or the science of numbers, and that he is ready to 
commence the study of algebra, which may be called the 
generalization of arithmetic, operations being performed on 
general quantities, producing results that are general in their 
nature. If the student will fairly master this idea at the 
outset, it will be of great value to him in his future studies. 
Many a young man has gone entirely through a treatise on 
aigebra without really understanding the purpose of his 
pursuit. 

We say that the product of 4 multiplied by 6 is 24. Here 
we have two factors and a product. Now let us see if we 
can fo'm a perfectly genera] expression of this nature. In 
this case, we would say that the product of two quantities 
is equal to a third quantity, and the next thing to do will be 
to represent this statement by an algebraic expression. To 
do this, let us represent the first quantity by a, the second 
by 6, and the product by c. Then the algebraic expression 
of the statement given above will be a x b=c, and the state- 
ment is calted the translation of the algebraic expression, 
Simple as this may appear, we have seen many students who 
professed to be well acquainted with algebra, who were un- 
able to translate the most elementary expressions. The 
reader will doubtless see at once the value of this kind of 
practice. Since algebra is a process of generalization, or, in 
other words, since the results obtained are perfectly general 
in their nature, it is necessary to be able to translate these 
expressions and interpret the results. How unmeaning an 
algebraic expression appears tc those who are not familiar 
with the subject! But, on the contrary, how much is con- 
veyed by a few symbols to those who hold tke key to the 
translation! Let the young student, then, make himself 
expert in the translation of algebraic expressions at the com- 
mencement of his course of study. 

A teacher of great experience once told us that a very com- 
mon answer to his question to a stud»nt: ‘‘ Why is this 
so?” is: “The book saysso,in such a place.” An answer of 
this kind shows an utter want of appreciation of the nature 
of the study. Algebra is eminently a rational science, and 
the reason why can be given for any one of its propositions. 
The student should exercise himself in finding out the reason 
why, in any particular case, and should receive no statement 
in the book on trust. To say that there is such a rule with- 
out being able to give the reason for the rule is evidence of 
learning merely by rote,a method applicable to some branch- 
es of study but wholly out of place in this pursuit. A rule 
is merely the translation of a gerieral formula, which form- 
ula has been established by ex..ct reasoning. All the argu- 
ments must rest on some basis; so the principles of mathe- 
matical science are based on a few simple prorositions, or 
axioms, which cannot be demonstrated and can scarcely be 
denied. These axioms being admitted, various propositions 
are established, the axioms being used as a starting point. 
The student can then have a sure test, as to the truth or 
falsity of any statement made by the book, by tracing it back 
to its original source. 

We frequently receive questions from correspondents who 
ask for rules that can be worked out by arithmetic, as they 
do not understand algebra. Frequently, as no data are sent, 
the question could not be answered without the use of alge- 
bra, But as the correspondent does not understand how to 
use a formula, the translation is sent, and he has only to apply 
the data. So, after all, we are using an algebraic formula 
in answering his question, merely putting it into a shape in 
which he can use it. This is quite sufficient to show the 
general nature of the science. We feel convinced, from the 
many communications we have received on the subject of a 
mathematical education, that our present remarks are timely, 
and we shall be amply repaid if they prove of any assistance 
to the young student. We do not méan for him to rest satis- 
fied when he has finished the study of algebra; but our hints 
on this subject will apply with equal force to any other 
branch of mathematics. 

It does not matter so much what text book the student 








uses as how he uses it; and as most mathematical works are 
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written with the expectation that they will be interpreted by 
teachers, our remarks may not come'amiss to those who are 
obliged to study without assistance from an instructor. 

We shall be happy at all times to aid the young student 
in his difficulties, and hope that those who are in need of 
assistance will appiy to us freely. We shall, from time to 
time, give the solution of simple problems, illustrating the 
value and use of a right understanding of mathematics and 
mechanical principles. 





ENGINES OF ADMIRAL PORTER'S TORPEDO BOAT. 


In a recent number of the ScrENTIFIC AMERICAN, we 
gave an illustration of this vessel, and we now present a 
sketch, showing the genera] arrangement of the engines, 
which are quite novel in design. The engines are of the 
compound variety, with four cylinders, the condenser, A, 
being placed between them. There are two high pressure 
cylinders, B, diameter 20 inches, stroke 30 inches, and two 
low pressure cylinders, C, with a diameter of 38 inches and 
a stroke of 30 inches. The low pressure cylinders are jack- 
eted. Short connecting rods, D, from the crossheads are 
attached to two béll crank levers, E, which have a throw of 
27inches. The crank connecting rods, F, are attached to 
the other ends of these bell crank levers, and to a common 
pin in the driving crank, G, which latter crank has a throw 
of 15 inches. The valves (not shown in the sketch) are on 
top of the cylinders, and are operated by eccentrics work- 
ing on an intermediate shaft which is actuated by levers 
from the crossheads. No links are fitted to the valve gear 
of these engines, as the revolution always takes place in one 
direction, whether the ship is going ahead or backward. It 
will be observed that the propeller shaft, H, is vertical, the 
wheel employed being what is known aa the Fowler patent. 
This can be described asa Manley feathering paddle wheel 























placed on its side, the position of the feathering eccentric 
being adjustable by hand. By shifting this eccentric, the 
vessel can be steered without the aid of a rudder, and can 
be propelled ahead or backwards, without reversing the en- 
gines. The diameter of the wheel is 10 feet: The air and 
circulating pumps for the condenser are independent steam 
pumps, of the Blake patent. There are four cylindrical 
tubular boilers of the type ordinarily fitted in modern ocean 
steamers. Each boiler is 10 feet in diameter and 114 feet 
long. The total heating surface of the boilers is 4,600 
square feet, and the grate surface, 170. The diameter of 
the smoke stack is 6 feet. Superheaters are placed in the 
common uptake of the boilers. The machinery described 
above, with the exception of the propeller, was built at the 
Morgan Iron Works, in this city. 


THE SUN’S DISTANCE AND HOW IT IS MEASURED. 


One of the simplest problems in applied trigonometry is 
to find the hight of an inaccessible object. The solution in- 
volves the measurement of a baseline and the angles formed 
on it by two lines connecting its extremities with the object 
whose elevation is to be found. For example, suppose the 
object to be a balloon. If at the same moment two persons, 
in line with the balloon and a considerabie distance apart, 
make a note of its angle of elevation, the angles thus ob- 
tained, with the distance between the observers, are all the 
data required for calculating the hight'of the balloon above 
the earth. In like manner, if two observers, say, one at 
Washington and the other at Lima, or one at Paris and the 
other at the C:pe of Good Hope, observe the position of the 
moon’s center at the same moment,they will have two angles 
of a triangle, which, with the included side—the distance 
between the observers,—will enable them to determine the 
length of the remaining sides of the triangle, that is, the 
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distance between either station and the moon. In this case, 
the triangle is extremely long and narrow, the longer base 
line mentioned giving an angle at the moon ef only about a 
degree and a half. 

It is obvious that an object much farther off than the 
moon would give, with any base line obtainable on the earth, 
an angle too small for direct measurement. In the case of 
sun, for instance, the distance is so great that the nicest ob- 
servation fails to show any measurable difference in his po- 
sition, whether he is viewed. from one or another part of the 
earth’s surface. The determination of his distance must 
therefore be by other means than by direct triangulation. 

Several ingenious attempts were made by ancient astrono- 
mers to solve this problem of the sun’s distance indirectly, 
but the limits of error by their method were so wide that 
the results obtained by them had no value even as approxi- 
mations. Indeed it was not until Kepler discovered the pro- 
portions of the solar system that it became possible to at- 
tack the problem with any hope of success. As soon, how- 
ever, as Kepler’s third law made all the distances of all the 
system calculable as soon as one was exactly known, it was 
clear that, if the distance from the earth to one of the nearer 
planets; say Mars or Venus,-could be found, then a simple 
proportion would give the distance of the sun, 

Mars was the first planet to be studied for this purpose. 
Venns approaches nearer to the earth; but as her orbit lies 
within that of the earth, her position during her periods of 
conjunction is unfavorable for observation, save at remote 
intervals when she havpens to be exactly in line with the 
the sun’s disk, that is, during her transits. Of these more 
hereafter. Since Mars, when nearest the earth, is still too 
far away to be reached by direct triangulation—that is, so 
far that two lines connecting the extremities of the longe-t 
base line to be had on the earth with the planet’s center would 
be so nearly parallel that the angle of their convergence 
could not be directly measured—it is obviously necessary to 
devise some other means of discovering the value of that 
important angle. Omitting all but the fundamental ele- 
ments of the problem, the plan adopted may be roughly il- 
lustrated as follows: Hold a small object, say a pencil, 
steadily at arm’s length and note the spot on the wall which 
the pencil point covers when looked at with the right eye, 
tue left being closed. Now cluse the right eye and look at 
the pencil point with the left eye. Its position is shifted to 
the right, more or less accordiag to the distance of the pen- 
cil from the eye and from the wall. The amount of this 
shifting, in angular measurement, may be called the pencil’s 
parallax. 

Suppose that, instead of being held between the eye and a 
wall, the pencil is placed before the moon at such a distance 
from the face that, when looked at with the right eye, its 
point covers the left horn of the oon, and, when seen with 
the left eye, the right horn. We may now imagine two sim- 
ilar triangles: one having for its base the distance between 
the eyes, and for its sides two lines proceeding from the eyes 
and meeting at the pencil point, the other formed by the 
prolongation of the same lines to the opposite sides of the 
moon's disk. The measure of the vertical angle of the tri- 
angle standing on the 1a00n’s diameter is the portion of the 
great circle of the heavens covered by the moon, that is 
about half a degree. The vertical angle of the triangle hav- 
ing for its bas> the distance between the eyes is the same; 
hence the remaining sides of the triangle—that is, the 
distance of the pencil from either eye—can be determined by 
a simple process of calculation. 

Precisely the same principles are involved in the determi- 
nation of the distance of a heavenly body like Mars, the 
displacement of the planet, as seen from two distant ob- 
servatories, being measured with reference to some star 
lying as nearly as possible in the same direction. (Since the 
distance of a star is so extremely great that its position is 
not appreciably altered by any difference in points of view 
possible on the surface of the earth—in other words, since 
the star has no parallax—it answers perfectly as a fixed 
point of comparison.) As soon as the distance of the planet 
has been calculated, the distance of the sun can be deter- 
mined by, an application of Kepler's third law. Kepler 
made the calculation on the basis of Tycho Brahe’s observa- 
vations of Mars; but owing to the rudeness of those obser 
vations, he could only say that the sun’s parallax could not 
be greater than one sixtieth of a degree (1’) which would 
make his distance not Jess than thirteen and a half million 
miles. 

Subsequent observations of greater exactness enabled Cas- 
s‘ni to calculate that the sun’s parallax could not exceed ten 
seconds of arc (10’) and he was confident that it was not 
greater than 9°5’’, corresponding with a distance not less 
than 85,500,000 miles. The establishment of more widely 
separated points of observation, and the immense improve- 
ment made of late years in the construction of astronomical 
instruments, have enabled modern observers to make great 
improvements on these figures, which will be noticed direct- 
ly. Inthe meantime, however, the transits of Venus in 1761 
and 1769 furnished data for another and entirely different 
set of calculations. 

The importance of the transits of Venus hinges on the 
fact that at such times the planet appears as a black spot on 
the sun’s disk, so that her position can be observed with 
great exactness. The conditions which serve to complicate 
the problem are too numerous and complex to be taken into 
account here. The apparent position of the planet on the 
sun’s face at any given moment of her transit necessarily 
depends on the position of the observer. The amount of 
such displacement is the essential term for calculating the 
distance of the planet, and from that the distance of the 
sun, : 
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The observations made during the transit of 1761 were in- 
terpreted as giving a solar parallax of 8°65‘, corresponding 
toa mean distance of about 94,500,000 miles. More elabor- 
ate preparations were made for the observation of the tran- 
sit of 1769; but the conditions were less favorable, the ob- 
servers were unprepared to meet a grave difficulty which 


arose, and the results were exceedingly discordant. Some 
made the sun’s distance nearly 109,000,000 miles, others 
less than 88,000,000. About fifty years ago, Encke re-exam- 
ined the observations made on both transits and, combining 
results, deduced the distance 95,174,000 miles—an estimate 
which was accepted as the best that could be hoped for until 
the transit of 1874 should furnish data for a new determina- 
tion. It could not hold its ground, however, in the light of 
modern science. 

From a study of the perturbations of the moon depending 
on the position of the sun, Laplace had deduced a solar par- 
allax closely corresponding with that subsequently obtained 
by Encke from the transits of Venus. Bat in 1854 Hausen 
applied the same method to a larger number of more exact 
observations, and obtained 91,650,000 miles for the sun's dis- 
tance. 

By another methed, depending on the apparent motions of 
the sun, Leverrier calculated a solar distance of 91,330,000 
miles. Mr. Stone, of Cambridge, Eng., discovered a numer- 
ical error in Leverrier’s work, and, on correcting it, made 
the sun’s distance 91,739,000 miles. By the same method, 
our own Professor Newcomb obtains 92,500,000 miles. Fou- 
cault, by an experimental study of light, obtained results 
which would make the sun’s distance 91,400,000 miles. Ap- 
plying improved methods to the study of Mars, several astron- 
omers, including Newcomb, Stone, and Winnecke, obtained, 
between 1860 and 1864,slightly varying figures approximating 
92,000,000. It was clear that Encke’s estimate was too great. 
‘Thereupon the observations of 1769 were subjected to another 
scrutiny with results soclearly confirming the later and emall- 
er estimates that the distance, 92,000,000 miles—with a mar: 
gin of possible error of 500,000 miles—was provisional! y 
adopted, The finer instrumental and other appliances, which 
will be ought to bear on the transits of 1874 and 18?2, 
will no doubt establish an exacter estimate, which it may 
take centuries to improve upon 
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SCIENTIFIC AND PRACTICAL INFORMATION. 





NEW ROUTE FROM NEW YORE TO LONDON, 


A quicker route from New York to London‘is suggested, 
to wit: By rail to Shippegan, on the Gulf of St. Lawrence, 
thence across the Gulf by steamer to St. George’s Harbor, 
Newfoundland, thence by rail to St. John’s, thence by 
steamer to Valencia, Ireland, thence by rail to St. George’s 
Channel and by steamer to England. The time of t':is route 
can be reduced to seven days three hours, the longest water 
steaming being 4 days, to wit, St. John’s to Valencia, 1,600 
miles. At the present time, from 10 to 12 days is occupiéd 
by the fastest steamers in sailing from New York to Liver- 


pool. 


pofsonous COBALT COMPOUNDS. 


Accord{ng to some experiments of Siegen, the componnds 
of cobalt are to be reckoned among poisons. This savant 
experimented with the nitrate and chloride of cobalt, and 
found ‘hat one sixth of a grain of either substance would kill 
@ frog in half an hour, and five grains killed a strong rabbit 
weighing over 8 lbs. in three hours. The poison seems to 
act directly upon the muscles of the heart. A frog was 
poisoned whose heart had been previously exposed, and its 
contractions became from 50 to 25 per cent less frequent; 


and after five minutes it stopped, and mechanical scratching 


failed to produce any farther contractions. With rabbits 
1°66 grains produced a strong dyspnos, and the pulse fell 
from 178 to 128 per minute, 


POWER OF EXPLOSIVES. 


Some experiments have been made recently in a German’ 


iron mine at Hamm, to ascertain the relative efficiency of 
powder and some of the nitro-glycerin compounds for blast- 
ing purpbses. The following were the results obtained : 

Ordinary saltpeter gunpowder, 1 unit of force; extra best 
powder, with excess of saltpeter and cherry tree charcoal, 
made by L. Ritter at Hamm, 8 units; dualin, obtained from 
Herr Dittmar, lieutenant of artillery, Charlottenburg, 5 
units; lithofracteur, from Krebs & Co., Deutz, 5 units: col- 
onia powder (a sort of powder saturated with 30 to 35 per 
cent nitro-glycerin) 5 to 6 units; dynamite, 6 to 7 units, It 
will be seen that dynamite far exceeds the others in power, 
and its use is displacing theirs in German mines. 

THE TRANSATLANTIC CABLE AND PLANET NO. 181. 

An example of the free transmission of telegraphic dis- 
patches relating to astronomical discoveries was presented 
on the occasion of the last new planet (No. 131), discovered 
at Washington on May 26 and observed at Marseilles on 
May 27 of the present year. The news was received by 
Atlantic cable and telegraphed from Paris to Marseilles in the 
following cabalistic terms: ‘‘ Planet, sixteen, fourteen,south, 
twenty-one, eighteen, movement, right, west, eleventh.” 
This, being interpreted, means: ‘‘ A planet has been dis- 
covered, of which the right ascension is 16h. 14 m., and the 
declination, southerly, 21° 18’: its movement is directly 
toward the west, and it is of about the eleventh magnitude.” 

It isan odd coincidence that the first planet discovered in 
America (during the year 1854) was No. 31, so that this last 
new comer, No. 181, also first noted in this country, is 
the hundredth found since. 





To REMOVE Patnt:—Chloroform will remove paint from 
a garment or elsewhere, when benzol or bisulphide of car 
bon fails. 
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- ment are first mixed with water, the requisite pro- 


_ by two molds placed about 6 feet apart, and of the 
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CONCRETE SIPHONS ON THE CANAL QUINTINO SELLA, 
LOMELLINA, ITALY. 

The importance of concrete made water cement, as a sub- 
stitute for brick or stone in the construction of hydraulic 
works, is now beginning to be more fully recognized by 
Italian engineers. A few notes on some important works 
of this class that have recently been carried out for the 
Canal Cavour Company on the extension of the branch canal 
Quintino Sella, will not fail to prove interesting to our read- 
ers. In consequence of the scarcity of bricks, and the 
short time (four months) that was allowed for the construc- 
tion of this canal, the company determined to accept the 
proposal of Signor Giuseppe Frattini—who has successfully" 
introduced the use of cement concrete into Italy for the con- 
struction of hydraulic works—to build al] the siphons for 
the passage of existing irrigation channels under the new 





Scientific Aweri 
MUEKICAN, 
The dials are ten feet in diameter, each hour being cut in 
relief from a single block of stone. The hour hands are 
four feet inlength, and the minute hands about five feet 
four inches. “The clock is forty feet above the dials, and 
the movements of the hands work through long tin tubes 
encased in oak. There are in the clock tower three large 
cylinders, carrying steel and brass cog wheels, the largest 
wheels being two feet six inches in diameter, and the small- 
est being seven inches. Inall there are twenty seven wheels, 
not counting the friction rollers. The pendulum rod is 
made of wood, twenty-one feet in length, and having at the 
lower extremity about five feet swing. In this there isa 
trade secret. Wood shrinks sideways, while iron, steel, 
brass and other metals shrink in all directions. Therefore 
wood, well seasoned and waxed, is used for tower clock pen- 





dulums. Three weights are used, hung at the ends of 


LONCITUDINAL SECTION OF SYPHON > 








canal in this material. This system of construction is ex- 
ceedingly simple, requiring no skilled labor, and, when bal- 
last can be had easily, is far cheaper than brickwerk, and 
probably more durable. The cement used was that manu- 
factured at Grenoble, and known as “ciment dela porte de 
France,” the quick setting quality—d prise prompte—being 
mixed with the slower setting quality—d prise lente—or so- 
called Portland cement, manufactured at the same place. 
The mixture of the rapid setting quality with the Portland 
is for the purpose of making the work set quicker than it 
would otherwise do were only the latter used. The propor- 
tions in which the two qualities of cement are used should 
be regulated according as it is required to hasten the setting 
of the work, so as to be enabled to draw the core and carry 
forward the molds. It musi be borne in mind, however, 
that the addition of the quick setting cement tends to weak- 
en the cements, and should not be used in greater quantity 
than that absolutely necessary. The sand and ce. 


portion of gravel is then added, and the liquid 
concrete is poured round @ wooden core supported 


exact section of the work to be exécuted. Lag- 
gings are placed round the external diameter of 
these molds, and the concrete is well rammed in 
the space thus formed between the outef casing 
and the core, this latter being drawn forward as° 
the work proceeds. To facilitate the drawing for- 
ward of the core it should be made slightly tapered, 
and in order to obtain a truly cylindrical section 
in the concrete tube it should be covered with a 
plate of sheet zinc, which is kept in plage by small 
wedges. On drawing the core these wedges fall 
out, and the sheet of zinc that remains behind can 
then be easily removed. The sand and ballast 
should be clean; and when easily obtained, the 
granite chips from a stone cutter’s yard add con- 
siderably to the strength of the work. The tube 
being completed to the required length, wingwalls 
are then added of any required dimensions, and in 
this manner a monolithic mass of concrete is 
formed, which, a few hours after completion, when 
struck light?v with a hammer, rings like a bell. 
The siphons constructed by Signor Frattini on the 
Quintino Sella canal are fifteen in number, of which ~ 
eleven were of a circular form, varying in diame- 
ter from 025m. (9°8 inches) to 1°00m. (39-1 inches), 
one double syphon, of which each tube is 0-80m. 
(26°24 inches) in diameter, and three of oval sec- 
tion, 2°00m. (6 feet 6 inches) in width by 1°60m. (5 
feet 8 inches) in hight (vide illustration), probably 
the largest works of this class that have ever been 
made. For building these siphons movable cores 
were not used, as the difficulty in drawing them 
forward would have been too great, and it was 
thought preferable to form the invert in the usual 
manner, building the arch afterwards on centering, which 
was struck as soon as finished, and set up again for building 
the next length. Signor Frattini is now in treaty for carry- 
ing out a colossal work of this nature, which will surpass in 
boldness anything that has hitherto been made in cement. 
This work will consist in a double siphon about 100 meters 
(380 feet) in length, each tube being of the same dimen- 
sions shown in illustration. This siphon is intended for 
carrying the water of a canal derived from the river Sesia un- 








heavy, seasoned ropes. The largest is on the hour hand, 
and weighs 125 pounds. Bales of cotton are on the lower 
floor of the clock tower, so that if the ropes break the 
weights shall not fall into the body of the church. Bya 
simple trip leverage, three bells in the chime are connected 
with the clock, and thus ring out the quarter hours, re- 
peating on the last two quarters. Another lever tolls the 
hours. ._The clock is wound up once a week, taking two 
hours each time to raise the heavy weight from the cotton 
bale to the top of the works. To economize labor, a patent 
winch is used to perform this work, 


REVERSING GEAR FOR ROLLING MILLS. 


In order to effect the reversal of the motion of the cylin- 
ders of rolling mills easily and without shock, M. 0. Reich- 











der a tributary torrent for supplying motive power to a large | 


paper mill near the village of Serravalle, Val Sesia.—The 
Engineer. 
The Clock of Trinity Church. 

One of the largest and best tower clocks in this country 
is that of Trinity Church, Broadway, New York. It was 
made in 1846 by James Rogers, and is a splendid specimen 
of horological workmanship. 





enbach has recently devised the invention herewith illustra- 





REVERSING GEAR FOR ROLLING MILLS. 


ted, the engravings and description of which we extract 
from the Belgian Bulletin du Musée: 

Band C, Fig. 1,are gear wheels which move freely in op- 
posite directions upon the arbor, H. The cylinder, D, car- 
ries clutch couplings, which, as shown in Fig. 1, may engage 
with either wheel; for which purpose, the cylinder is capa- 
ble of longitudinal motion along the arbor, H, around which 
it also revolves. E, in Fig. 2 (a sectional view through the 
line, A A), is a lug secured to or formed upon the inner 
surface of the cylinder, and fitting closely against the peri- 
phery of the arbor. ‘The latter carries a steel wing, F, 
which bears against the interior of the cylinder and slides 
longitudinally in a mortise cut in the arbor, so as to follow 
the movement of the cylinder when the latter is transported, 
in either direction, to engage with one or the other wheel. 

On power being applied, the motion of the toothed wheel 
is imparted to the cylinder, and from the latter(through the 
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H. The latter then rotates in the direction of the arrow on the 
right of Fig. 2. To reverse the revolution, the cylinder is 
carried over to engage with the opposite wheel. The valve, E 
is consequently rotated in the contrary direction, compressing 
the air in the annular chamber, K, which slowly escapes by 
the small orifices, i ¢, in the wing, F, thereby filling the free 
space formed in rear of valve, E. The rotation of the cylin- 
der continuing, the pressure on F augments and can be ren- 
dered as strong as desirable by regulating the size of the 
escape orifices; so- that, in fact, the reverse motion of the 
cylinder may be gradually started by the confined cushion of 
air, before the valve comes in contact with the opposite side 
of the wing. The latter, with the valve, may of course be 
suitably packed so as to ensure the air escaping from no 
points except the apertures, ¢ i. 

This device, though open to objection, principally through 
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the weakening of the arbor by the mortise, seems neverthe- 
less of considerable merit, and serves to exemplify an idea 
doubtless susceptible of extended application. 





Mydraulic Fireworks, 

At the Peterhoff Palaces, Russia, they have spray wheels 
mounted on posts, after the manner of the firework wheels. 
The spray wheels are driven by water pressure, and on 
turning they throw out beautiful streamers of water, which, 
when illuminated by sun light, or at night by colored lamps, 
present a most beautiful appearance. 

Water pipes are also conducted through the branches of 
artificial trees, and splendid effects produced by the dis 
charge of water in fine jets from the many branches. 
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A New Blue. 














medium of valve, E, acting against the wing, F,) to the arbor 


When phenol is treated with chlorine water, no reaction 
is observed, and ammonia added to the mix- 
ture subsequently developes no coloration. It 
is known that aniline, on the contrary, sus- 
pended in water, with the addition of a solu- 
tion of chlorine, takes a rose color, which rap- 
idly becomes purple, violet, and, lastly, brown- 
ish red, and that ammonia added at this last 
juncture increases the brownness. _ It is no 

_ longer the same when a mixture of a drop of 
phenol and a drop of aniline is submitted to the 
action of solution of chlorine. A permanent 
rose red is obtained, which may be turned to a 
blue either by ammonia or by the alkalies or 
alkaline carbonates. Acids‘restore the original 
redness. The author concludes that there ex- 
ists a phenate of phenylamin; that the new 
body produced in the above reaction is a red 
acid, forming blue salts; the erythrophenate 
of soda may be produced by causing hypochlor- 
ite of soda to act upon the mixture of phenol 
and aniline. The blue thus formed is remarka- 
ble for its purity and extraordinary tinctorial 
power. If two drops of the mixture of phenol 
and aniline be added to two liters of water, and 
then treated with hypochlorite, the blue in an 
hour or two becomes so intense that it could be 
recognized even in 4 liters of water. This re- 
action may be useful in toxicological researches 
either for aniline or phenol. The purity and 
permanence of the blue might render it fit for 
the uses of the dyer, but it will not bear steam- 
ing. The extreme facility with which it is 
reddened by the feeblest acids is likewise an 
objection. In this respect it far exceeds 
litmus.—Z. Jacquemin. 

oe 
Artificial Ivory 

Two pounds of pure india rubber are dis- 
solved in thirty-two pounds of chloroform and 
the solution saturated*with purified ammoniacal gas. The 
chloroform is then evaporated or distilled off at a tempera- 
ture of 185° Fahr. The residue is mixed with pulverized 
phosphate of lime or carbonate of zinc, pressed into molds 
and cooled. When the phosphate of lime is used, the result- 
ing compound partakes in a great degree of the nature and 
composition of genuine ivory, for we have the requisite pro- 
portion of the phosphate, and the india rubber, which takes 
the place of the cartilage; and the other component parts of 

the genuine article are of little importance. 


THE railway t~ael of the West Side Railway, Hudson 
River, is now beinz pushed under the grounds of the United 
States Military Academy, West Point, N. Y. About 250 feet 
oftunnel have so far been cut. 


TT 


THE Railroad Gazette-estimates that the extent of new 
railways built in this country in 1873 will be more than 
forty per cent less than for 1872. 
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NATURE AND ART. 

Conversing recently on the inborn genius of all true art- 
ists, and the futility of attempting to supply Divine gifts 
by @ forced educational training, an eminent sculptor of our 
acquaintance remarked that he had really learned very little 
from his instructors, in fact, that he never had a master. 





A fine cambric needle and the sting of a wasp, under a microscope. 


We replied that we could name his master; and when he 
surprised, asked the name, we said: “ Nature.” He at once 
agreed and acknowledged that the artist is alweys learning 
in Nature’s school. Painters give the same testimony, and 
admit that, for instance, 
the highest achievement 
of the greatest landscape 
painter falls far short of the 
reality, The strongest proof, 
however, of Nature’s supe- 
rioriy i= found in the accu- 
racy of her handiwork. If 
we critically examine a hu- 
man productien, and com- 
pare it with the result of 
Nature’s mysterious manip- 
ulation, we are amazed be- 
yond conception. Take, for 
instance, the point of the 
finest cambric needle, and 
place it under the micros- 
cope with the sting of a bee 
or wasp: the apparently 
polished and pointed needle 
will then look like a rough, 
blunt bar, which, in fact, it 
really is; but the deficiency 
of our vision prevents us 
discovering this, while by 
help of the microscope we 
become able to perceive the 
truth. What, however, does 
this powerful aid to our 
vision reveal in regard to 
Nature’s similarly shaped 
product, the sting of the 
wasp or bee? It shows us 
that it is smooth and uni- 
form in its tapering dimen- 
sions, and. has a point so 
fine that the highest power 
of the instrument does not 
cause it to appear blunt, as 
is the case with the needle. 
In fact, it is the most per- 
fect apparatus for the pur- 
pose for which it is intend- 
ed, while our needles are 
only attempts to produce a 
sharp point, which the mi- 
croscope shows us we can- 
not do. We give here an 
engraving of the appear- 
ance, in the microscope, of 
the two objects named ; the 
drawing is taken from an 
ancient work of Lieber- 
kthn, published in Ger- 
many in 1760, 
The comparison of these 
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Scientific American. 

two objects is only a single illustration of a general fact, 
which the investigator of Nature observes everywhere. The 
anatomist is continually surprised and fascinated by the 
structure of the animal under investigation; he finds, not 
only that every part is exquisitely adapted to its purpose, 
but that this fitness is carried into the minutest details, 
which the human eye can only unravel when aided by the 
powerful modern microscope. 
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THE DEVIL FISH. 


There has always been a certain fascination 
about the marine monsters of the old myth- 
ologies; but modern researches in natural his- 
tory have played havoc with the authenticity of 
many of these legends, and the See Polyp. octo- 
pus, or devil fish, is almost the only survivor of 
the world of the prodigies who choked Laocoon 
and would have devoured Andromeda. Greek 
writers astounded their readers with accounts of 
octopi large enough to devour ships, and these 
and many other exkggerated stories have caused 
many persons to deny the existence of this ani- 
mal, the rarity of which is a further excuse for 
incredulity. But the large aquaria erected late- 
ly at Hamburgh, Germany, and Brighton,Eng- 
land, have each obtained a specimen; and the 
habits and configuration of the creature can now 
be easily studied. 

The illustration here presented to our readers 
was drawn from life from the specimen at Ham- 
burgh, by Herr Karl Stelling, for the l/ustrirte 
Zeitung, from which we produce it. The corpo- 
ral economy of the creature is most peculiar. 
The body consists of two parts, one a bag, con- 
taining the stomach, etc., provided with two 
eyes, and the other a nucleus and eight arms, 
each tapering to a point. On the under side of 
these are seen orifices by which the fish can at- 
tach itself, by suction, to any living object, 
which would have little chance of escape. By 
rapidly extending and closing the arms, it can 
rise in the water with great force and even throw 
itself into a boat. In repose, it curls itself up and remains 
almost motionless in a corner; but its ferocity is to be seen 
in its incessant watchfulness and the constant state of nerv- 
ous activity in its long sinuous appendages. 

The species shown in our illustration -=5t8 in the Atlan- 
tic and Indian Oceans and the Mediterranean and Red Seas. 
The ordinary size m--~ures two feet from tip to tip of the 





THE DEVIL FIsH IN THE HAMBURGH AQUARIUM. 
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arms, and there is no reason to believe that any larger than 
five feet now exist; but historians, otherwise credible, re- 
port the capture of some which measured forty feet. 


Correspoudence. 
[For the SCIENTIFIC AMERICAN.) 
Fresh Water Crawfish or Crayfish. 


I was surprised, on examination, to find no mention made 
of our common crayfish in the works on crustacea in my pos- 

















session. I have known this creature from youth up, and of 





later years as the ast~* burtonii—tresh water lobster. 
Sanborn Ter=“y, 4. M., in his “Manual of Zodlogy for 
gch-vis, Scholars, and the General Reader,” New York, 1865, 
page 463 (subject, Macrurans, the long-tailed decapods), 
simply mentions that the “‘ homarus contains the American 
lobster, 2. Americanus (De Kay), which is from one to two 
feet long.” With this meager information, he passes to the 
gastrurans or stomapods, 

The accompanying figure 
represents the full size of 
our common species found 
in the streams, and I have 
seen them in the bottom of 
springs, in Lancaster coun- 
ty; Pa., and I presume 
they are equally common 
elsewhere. 

My attention was called 
to this species by Squire 
Wright, of the Lancaster 
Intelligencer, who gave me 
two beautiful pearl-white, 
hard substances, fiat on 
one side, with a central 
ly depressed disk, the oth- 
er side slightly convex, 


inch in diameter, of a cir- 
cular form, smooth and 
hard as ivory or pearl, 
nearly one eighth of an 
inch in thickness, _ He in- 
formed me that he took 


a crayfish found crawling 
(and apparently sick) on 
the banks of the Conesto- 
ga, near Lancaster, Hay- 
ing been a druggist for 
over twenty years, I re- 
cognized these bodies, once 
in vogue as a medicine, 
and known to me as crabs’ 
eyes, but why or where- 
fore, I knew not, asa drug- 
gist. However, as a natu- 
ralist of later years, I 
knew their source, so far 
as it regarded foreign spe- 
cies, but it was new to me 
to find they were so large 
and fully developed in our 
native species. Linnwus 
classified the crustaceans 
among the insects ; Cuvier 
and others clearly showed 
that they were as distinct 
from insects as a whale is 
from a fish, properly 
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cine as a powerfu) alkali, or absorbent. Old authors sup- 
posed they were formed in the brain of the animal; Van 
Heimont first found them in the region of the stomach. 
M., Geoffroy the younger has observed the manner of 
their formation much more accurately: ‘While the shell 
of the crayfish, which is shed every year, is hardening, 
a white nutritious juice, secreted in two portions of the 
stomach, forms, by degrees, a soft calculous substance, of a 
crustaceous texture, from successive appositions of the juice. 
Before the casting of the shell, the animal is in a weak and 
sickly state; it takes no food for some days, and in this pe- 
riod the calculi seem to serve for its nourishment; and on 
this account the crabs’ eyes are met with ovly while the fish 
are losing their shells, and for a few days afterwards.” 

The prevailing idea is that these pearl-like bodies are cast 
off with the stomach and the old shell, and the old stomach 
is the first food the new stomach receives to digest ; and it dis- 
solve the crustaceous deposit, which goes to reproduce and 
harden the new shell, provided as a reserved accamulatioa, 
to meet the emergency. Much of interest to the naturalist 
is related and known about these scavengers,of the sea and 
fresh water, as they are by no means choice in the selection 
of their food. 

Although crustaceans, directly, do not greatly add to the 
supplies of our food, yet they indirectly assist very mate- 
rially in contributing to our wants. The molting of a crab 
seems a mysterious process to the novice in natural history, 
who finds that the shell, a coat of stony hardness, which re- 
quires great strength to open, cut, or break, can be cast off 
entire—the joint of every part of its thousand jointed body, 
antenna, foot, jaws, claws, and tail. And not only does it 
cast off these hard external parts, but the very linings of its 
gills, of its stomach, of its yes, and other parts are thrown 
off, and thus, when the creature has escaped, the shell seems 
as perfect nearly as the animal itself. You may often meet 
with cases from the Brazils of a gaudy grapsus (more deli- 
cate even than the new coated animal, seeing the parts are 
translucent); these are the cast-off skins. Mr. R. Q. Couch, 
a most able naturalist, says ‘‘that he could never under- 
ztand how that broad flat surface inside each claw could be 
got rid of withont injury to the new claw; however, by at- 
“e«ively watching the process in several instances,” he con- 
tnues, “tvm--—nd that, in the act of drawing out the new 
claw, the edge is cut througu., we, gat horny plates, the 
divided parts immediately closing again, u..a -veedily be- 
coming so adherent as to preclude their being re opeu.a » 
Crabs, when they lose a claw, are said to get a new one atthe 
next casting of the shell. Mr. Couch says: ~ This can take 
place only in the joint which is nearest the body ; ifany other 
be injured, they bleed to death; but if the nearest joint be 
removed, there is little blood lost, and over the wound a 
thin film forms, in the middle of which is a tubercle. Af- 
ter the shell is cast, the tubercle suddenly enlarges, and un- 
der it may be discovered a small claw doubled on itself be- 
neath the membrane of the scar. This remains in a soft 
state until the crab again casts its shell, when the new claw 
is set at liberty, is straightened out, and becomes hard and 
calcareous like other parts of the body; so that a claw, in- 
steud of being removed and perfected at once, or at the first 
casting of the shell, is not so in reality until the shell bas 
been cast the second time.” That,in their contests with each 
other, they often lose their claws, there is no question. This 
will recall the amusing article devoted to lobsters, in Dick- 
ens’ Household Words, July 29, 1854, where he says: ‘‘ They 
are a kind of marine Muscovites, bristling with rage against 
every one—fierce, hard, horny, and pugnacious, always tear- 
ing and rending something, and losing their limbs with as 
much indifference as if they belonged to some salt water 
Czar.” 

The tail or, rather, abdomen of a lobster, the joints of 
which fold so beautifully on each other, suggestedto James 
Watt the idea of a flexible pipe, which he constructed for 
some water company. Nature has given many valuable 
hints, which are worthy of study, for she is truly prolific in 
devices and adaptations to ends, as wonderful as they are 
marvelous, filling him who duly contemplates the matter 
with awe and adoration. J. STAUFFER. 





The Patent Right Question. 
To the Editor of the Scientific American: 


A citizen has a right to claim from the State only such 
rotection in the use and ownership of property as shall re- 
dound to the public good. The exclusive right to use an 
invention is not for the pu'lic good; but as inventors, with- 
out some remuneration more than the personal use of the 
thing invented or the honor of being the inventor, might’ 
allow their powers to lie dormant, or be tempted to keep 
their inventions secret, the authorities of the State require 
the public good to be ignored fora term of years, for the 
benefit of the inventor, to encourage study and experiment; 
which study and experiment the State would have as much 
right to compel by direct legislation, were the enforcement 
of such laws practicable, as it has to compel military service 
when the welfare of the State demands it. 

As every person in a lawless country could and would de- 
fend the possession of ordinary property by force, the pub- 
lic good demands there should be laws to enable men to do 
peaceably what, without law, they would do by force, and 
these laws follow more naturally from the fact that a large 
majority of every people are property holders of some kind. 
But an inventor is no’ prevented from the use of his inven- 
tion, by its being used by others, nor could he by force pre- 
vent this use by others of an idea he can never actually take 
possession of; and inventors being greatly in the minority, 
their interest must conflict with the public good. 

The possession of ordinary property is the origin of law, 


Scientific American. 


whereas the ownership of a monopoly is the creature of the 
law and could have no existence but for the law. 

There is a wide difference between the two kinds of prop- 
erty, and the right to both cannot be claimed upon the same 


grounds. HA. WALKER. 


Tarboro, N. C. 


To the Editor of the Scientific American : 

I cannot see that an inventor has any inherent right in his 
own discovery. Our own government has wisely seen fit to 
offer an inducement to inventors for the discovery or repro- 
duction of any lost art which may be useful to the public. 
His reward is an exclusive property for a fixed term of years 
in the discovery or invention. It is only intended to grant 
this exclusive property to genius, and not to ordinary talent. 
Genius, being supremely greater than talent, originates and 
gives to the public that which was not before known; 
and still ordinary talent is better rewarded, pecuniarily, than 
genius. An inventor must of necessity be a genius; and he 
has a just and legal claim upon the public so far as the law 
enacts that he is to be protected in the ownership of his in- 
vention. So he directs his mind, occupies his time, and 
spends hig money in order to receive the reward. Not, how- 
ever, for the simple act of inventing, do the laws reward him. 
He must produce something that will enure to the public 
welfare; if he invents a device for burglarious purposes or 
for picking pockets or locks, or to aid in counterfeiting, the 
law does not aliow him any property in his invention. 

It is a prudential question as to how fara people should 
go in rewarding inventive talent. England has had a very 
costly experience in this direction. Millions of money have 
been spént in a contest of inventive ability between the 
Admiralty and the constructors of ordnance, between armor to 
resist and missiles to penetrate. This contest still goes on at 
the expense of the public. I cannot see that the inventor 
can set up any claim, except jus: so far as he benefits the 
public and the laws grant him a reward. But when it be- 
comes a question of duty, every one is bound to exercise his 
talents for the good of mankind; and he is entitled to botha 
fair remunerative and appreciative reward, simply because 
such reward serves to stimulate like action in others, and 
not because he is entitled to reward; but because the public 
interest requires that he should be rewarded. J. E. E. 
Beaver Falls, Pa. 


Sailing Faster than the Wind, 
To the Hiditor of the Scientific American : 

¥v~ =arently told a correspondent that a boat might sail 
faster than the wina, :¢ earried across the river by the force 
of the downward current. To mc, thisanswer was not en 
tirely satisfactory, as I knew by observavien that rafts, boats 
and barges, floated down the river with the current, alwaya 
ran faster than the water, and I cited the case of vil barges 
being run out of Oil Creek by pond freshets, which outran 
the water so much that they had to stop and wait for it. 
I then asked: Why wasthis so? I will give you my reasons 
for it. 

A raft of boards is comprised of about 800,000 feet, board 
measure, und each foot weighs about 4% pounds; so that a 
raft of 300,000 feet will weigh 1,425,000 pounds. Suppose 
that the fall in the river is at the rate of four feet to the 
mile, or one foot in 1,320 feet, an indirect plan is formed, 
upon which the inclination is 1 in 1,820; and the quantity 
putting force upon the raft would be ;,'5, of ‘ 425,000 
pounds, or something over 1079 pounds. A raft cf boards 
running at the rate of five miles an hour does not meet with 
very much resistance from the air in a still day among the 
high hills of the Alleghany River. Would not this 1,079 
pounds of constant gravity pull have tendenc? to make it 
sail faster than the water that carries it? I consider this to 
be a scientific question, and I would like to see something 
on the subject from men of science. 

Cobham, Pa. 








Henry BAXTER. 


Car Ventilators. 
To the Editor of the Scientifie American: 

I recently noticed in one of our papers a description of a 
railroad car ventilator, that was submitted to the Car Build- 
ers’ Association at their last meeting in this city. I do not 
recollect the name of the inventor; but the idea was to make 
the front of the car double, with openings at the edges cov- 
ered with wire netting. I am‘not interested in any ventila- 
tor whatever, except that I desire to see the one introduced 
that will give us pure air; and I fear we shall not see that 
very soon, if the matter is to be left in the hands of men 
who advocate introducing ‘‘ air through an opening over the 
door of the car,” as appears to be the case on the Harlem 
railroad. Every one who has ever ridden on a railroad car 
knows that the dirtiest place on the whole train is between 
the cars. There is no trouble in ventilating a car; it requires 
no intricate machinery ; just open the doors and all the wiz- 
dows, and the thing is done. But ventilation is not all we 
want, nor is it the principal thing; we want pure air air 
freed from not only cinders but from fine railroad dust and- 
ashes, which, inhaled by the breath, are quite as detrimental 
to health as vitiated air. Now fora person to assert that a 
ventilator containing dry wire netting, however fine, will 
admit fresh air to a car, and at the same time arrest railroad 
dust that is fine enough to permeate the closest woolen 
clothing, is, to my mind, simply absurd. From the very 
nature of the case, it is impossible to separate air and rail- 
road dust without moisture; with moisture the thing is per- 
fectly feasible, and, if inventors are inclined to give us pure 
air, the only possible way they can do it is to use moisture 
or else give us air taken from forward of the engine tender. 
But do not give perspiring humanity a dust-laden air, mak- 











ing them believe that it is pure because it comes through 
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wire gauze and double partitions with many intricate wind- 
ings. We had better have the windows open and brush off 
the cinders which are the least of our troubles. The cars 
might be kept pretty free from impure air by giving us 
another employee on the train whose sole duty should be to 
see that all the windows on the leeward side of the cars were 
kept closed, and Jet what windows ure to be opened be those 
on the windward side, and see that the doors are always 
kept closed except while the train isin motion. The great 
trouble is that passengers on the windward side close the 
windows because the air is too fresh and strong, while those 
on the leeward side open them and fill the car with smoke, 
dust and cinders, which are on that side only. If the win- 
dows were opened on both sides, the wind might perhaps 
blow through and keep the car clear. But perhaps the best 
way of all would be to cover the road bed with small stones 
to the depth of five or six inches, sow grass seed on.the slop- 
ing sides of the cuts, and convey the smoke and ashes either 
above or below the cars and discharge them at the rear of 
the train. The speed of the train would give the draft re- 
quired. F. 8. C. 
Boston, Mass. ms 


The Willion Dollar Telescope, 
To the Editor of the Scientific American : 

Mr. Alvan Clark, Jr. ,of Cambridge, Mass.,informs the writer 
that, at the rate of compensation paid for the Washington 
telescope (26 inch objective, $50,000), the sum of one million 
dollars would pay for an equatoris] telescope complete, 
of which the object glass would have a diameter of 5 feet 
64 inches in clear aperture and a focus of 75 feet. 

When the air is very clear, a goo! achromatic will bear a 
power of one hundred for each inch of aperture. The aper- 
ture of the object glass being 664 inches, the highest power 
will be 6,650 diameters. This will bring the moon within 
348 miles, as the moon’s mean distance--230,000 miles 
which+6,650==34°58 niles. 

If, however, the object glass were perfect, and the atmos-: 
phere were of uniform temperature, we could apply a mi- 
croscopic eyepiece J; of an inch focus; then the magnify- 
ing power would be 72,000, and the moon would appear 
within 38°19 miles. The drawings of the Great Nebula 
in Orion, made with the Harvard fifteen inch glass, show 
more detail than those made with the Parsonstown six foot 
reflector. Our great telescope, therefore, will be at least equal 
in performance to a reflector twenty-six feet in diameter. 

8. H. M., Jr. 





To the Editor of the Scientific American: 

F. H. R. says, in his letter on page 100: ‘‘Of course the 
field would be divided by dark bands into polygonal sections 
similar to the object glass.” Such would not be the case. 
The field would bo unobstructed, its shape and size depend- 
ing wholly upon the eye piece. There would be a loss in 
definition, in the use of such an object glass as compared 
with one of the ordinary construction, arising both from the 
reduction of the available aperture, and also from the reflec- 
tion and diffraction of the rays of light coming in comtact 
with the interior frame work of the objoct glass. 

Slatersville, R. I. A. F. KgLyy. 


To the Editor of the Scientific American: 

I noticed recently on page 100 of your current volume, an 
article on the million dollar telescope, in which the writer 
says that,if the object glass be composed of seven pieces,one 
in the center and six around it, the field would be marked 
with dark lines corresponding to the joints. Ican show it 
to be otherwise. 

If you put an opaque disk in the place of the object glass, 
a screen in the field or in place of the eye piece, and pierce 
the disk, you get an image opposite the aperture on the 
screen, Another hole would form anotherimage. With seven 
holes, one in the center and six around it, you would have 
seven images with dark bands between them. If you puta 
glass in the center, the corresponding image is only made 
more distinct ; but one put at the side not only makes the 
image clearer, but also throws or deflects it towards the cen- 
tral one so that they correspond. Each one would be thus 
brought into the center and the shadow of the joints would 


not appear. 


New York city. CONVEX. 


‘*¥or Inventors and Mechanics,” 

Messrs. Munn & Co.: 

GENTLEMEN :—Please accept my thanks for a copy of your 
inestimable little handbook for the current year, embodying 
a copy of the United States Patent laws, with many valua- 
ble hints and instructioas to inventors. Its one hundred and 
forty illustrations of mechanical movements are well calcula- 
ted to, and will undoubtedly, in many instances, save the 
young and old inventor many a weary hour of brain racking. 
It is invaluable to inventors as a pocket companion. Let 
me know its price, including postage, as some friends who 
have seen it are desirous of getting a copy. 
* Houston, Teras. 





J. J. MARTIN. 


sma =e 
To Restore Cotor.—When color on a fabric has been 
accidentally or otherwise destroyed by acid, ammonia is ap- 
plied to neutralize the same, after which an application of 
chloroform will, in almost all cases, restore the original 
color. The application of ammonia is common, but that of 
chloroform is but little known. 








THE yellow pine, an invaluable building material for 
bridge and car work, is being rapi4ly thinned out in the 
South. No tree of this kind grows afterward where one is 
cut, but only a worthless scrub pine of another species. 
Those who now set out new plantations of these trees will 





ina few years find them very valuable. 
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THE GREAT EXPOSITION—LETTER FROM UNITED STATES 
COMMISSIONER PROFESSOR R. H. THURSTON. 





NUMBER 7. 


Vienna, July, 1873. 


The number of visitors entering Vienna seems to increase 
slightly as the increasing warmth of the season drives tour- 
ists northward from Italy. Rome and many other of tbe 
more interesting cities of the peninsula become extremely 
unhealthy, as the heat of summer begins to produce putre- 
faction and décay wherever organic matter is left exposed 
to the air; and miasmatic emanations, thus set free to con- 
taminate the atmosphere, produce a class of diseases, of 
which fever and ague, the dreaded Roman fever, and the 
still more dangerous yellow fever, are examples. The prev- 
alence of sach diseases in Southern Europe this season is at- 
tracting comparatively little attention, however, as occasion- 
al outbreaks of the cholera, here and there, distract the at- 
tention of the people, and give warning that a vastly more 
dreadful disease may become epidemic, if not provided 
against with the greatest possible care. 

Cases of cholera occur in Vienna daily, but they are not 
usually of the Asiatic type. The government is taking 
every precaution against the entrance and the spread of the 
disease. The police are compelled to watch for cases of 
sicknéss and to remove at once to the hospital any person ill 
with cholera, or with any contagious disease. The use of 
disinfectants throughout the city is compulsory, and the po- 
lice are charged with the supervision both of public streets 
and of private dwellings. Men are detailed to distribute 
disinfecting materia‘s, and to see that they are actually used. 
Where such precautions are taken to keep a city thoroughly 
clean and to guard against the importation of disease, it 
may be confidently anticipated that no disease will become 
epidemic. Unless the action of the authorities of New York 
during the present sammer is in marked contrast with that 
taken during those which have preceded, Vienna is far more 
cleanly and is far better fortified against epidemic diseases 
than is our own metropolis. 

Some other European cities are equally well cared for. 
The city of Dresden is an example. During the past 
month, itis officially reported that 36,614 pounds of disin- 
fecting powder bave been used by the polica of that city, 
and 34,318 pounds of sulphate of iron and carbolic acid. 
The dreaded disease has entered the neighboring villages, 
but the newspapers to-day report that no cases have occurred 
in the city itself for many days. 

It begins to appear probable that our own country will be 
-compelled to learn by experience the importance and the 
necessity of making special provision against epidemic dis- 
eases a matter of municipal and governmental action. It 
would be far more economical and more satisfactory to learn 
from the experience of European cities. 

At the Welt-Ausstellung there is no change observable in 
the number of visitors. Those departments in which are ex- 
hibited the finest works of art are always crowded, while 
those in which are to be seen objects of less interest have 
comparatively few visitors. The magnificent collection of 


PRECIOUS STONES AND JEWELRY 


in the French Department is naturally very attractive, par- 
ticularly to the ladies, and is really wonderful in the variety 
and richness of the display. 

The French excel in all such work, and wherever delicate 
workmanship, elegant design, and richness of decoration go 
together. One of the most attractive cases in the French 
section is that in which are displayed the automaton birds. 
A number of small cages contain each a bird, whose lifelike 
attitudes and motions and melodious songs almost convince 
the visitor that the card indicating the fact that they are au- 
tomatons is placed here by mistake. However, the general 
rule that beautiful plumage and the power of singing well 
are not conferred by Nature upon the same individual, and 
the prices asked—from 250 francs ($50) upward,—are good 
evidence on the other side, 

-The French are well represented by their artists and quite 
well in 

SCULPTURE, 


but, as might be expected, the finest statuary i: from Italy. 
The space assigned to the latter country contains a large 
number of excellent contributions, either by her own or by 
foreign artists resident there. One of those which, together, 
constitute a group forming a circle in the middle of the 









main building, is to many one of the most interesting ob- 
jects in the exhibition. It represents the Egyptian girl pre- 
senting the infant Moses to the princess. The faco of the 
girl :s characteristically Egyptian, yet beautiful and full of 
expression. Her form and her attitude are equally graceful 
and natural, and the admiring spectator is almost persuaded 
that she is about to step forward and tell her story. The 
child is equally well represented. The boy half reclines in 
the ark of bulrushes, one little hand grasping its edge, and, 
with head raised, looks earnestly forward with an expres- 
sion upon his face which can be interpreted either as indi- 
cating the child’s prophetic vision of his coming life with 
its great work, or an earnest effort to read in the face of the 
princess some assurance of a kind reception. The features 
remind one strongly of the child’s face in one of Raffaelle’s 
paintings of the Madonna. This work of Barzagli has rare- 
ly been equalled by any sculptor of ancient or modern times. 

From the Industrial Palace, I have been accustomed to go 
to the Machinery Hall through the British Agricultural De- 
partment, where are exhibited some exceedingly fine exam- 
ples of agricultural machinery, and where I have been par- 
ticularly interested in the display of 


PORTABLE ENGINES, 


a branch of steam engine construction, in which, as in com- 
pound marine engines, our transatlantic cousins have deci- 
dedly taken an important step in advance of us. We have 
very few builders of portable engines in the United States 
who produce machines of fair design, good workmanship, 
and even moderately satisfactory performance. It is also 
trae that but few British builders place really creditable 
machines in the market. Yet the majority of the best 
builders of Great Britain have produced portable and agri- 
cultural steam engines which excel very greatly those con- 
structed by the majority of the best known builders in the 
United States. 

At the annual exhibition of the Royal Agricultural Soci- 
ety, the premium for the most economical portable engine 
has, during late years, been given to the victor at a compet- 
itive trial made under the rules of the society and under the 
superintendence of competent judges appointed by the soci- 
ety. At these trials there is, as a. matter of course, some 
‘* jockeying,” but it may be assumed, with some probability 
of correctness, that the most skillful half dozen builders are 
likely to be the most skillful half dozen jockeys, and the re- 
sults will serve very well as incications of the degree of per- 
fection reached by them. The horse power is determined 
at these trials by the dynamometer as well as by the indi- 
cator, and, taken altogether, the reports afford exceedingly 
valuable contributions to engineering knowledge and litera- 
ture. In some instances, the dynamometrical horse power 
has been obtained by the expenditure of but from two and a 
half to two and three quarters pounds of fuel per hour by 
the best machines, while some of their competitors expend 
five pounds or even more. These remarkable results are ob- 
tained on'y by the most careful preparation for, and conduct 
of, the trial. The engines are built in the most careful man- 
ner and are frequently kept under an informal trial for 
weeks before being sent to the exhibition for competition. 
Every fault is thus discovered, and the attendants are also 
thus made thoroughly trained ‘‘ jockeys.” On the trial, the 
fuel is handled as if it were worth its weight in gold. Every 
piece goes into the furnace at the right time, and is thrown 
upon precisely the same spot on the grate. The feed water 
is uniformly supplied and enters the boiler heated by the 
exhaust steam to the highest possible temperature. The 
draft is carefully regulated, and the steam pressure and the 
speed of the engine are kept as nearly as possible unchanged 
from the beginning to the end. It is not so surprising, to 
one who understands what wonderful effect such precau- 
tions have in saving fuel, that remarkable economy should 
thus be attained, -but it is not all due to management alone; 
much of this success is a consequence of excellence of de- 
sign. It may probably be qaestioned whether any such en 
gine, now to be found in the market and built in our own 
country,can compete successfully, under such circumstances, 
with some of these British built engines. While capable of 
teaching good practice in building stationary engines, we are 
capable of learning something in this humbler field. The 
machines exhibited here have such beautiful finish and are 
made of such exceptionally good material that we are prob- 
ably justified in assuming that they are built to secure pre 
miums, and that they do not represent in these particulars 
the average practice. They are, however, of standard de- 
sign. 

What may be termed the 

STANDARD ENGLISH 


portable engines, as built by the best firms, may be described 
as follows: The engine is mounted on the top of the boiler 
as in the usual style with eur own builders. The cylinder 
is made with a steam jacket, and the valve gear is the ordi- 
nary arrangement of three ported valve, for small sizes, or 
the Meyer valve gear, in which the cut-off valves ride on the 
back of the main, in larger and more economical engines. 
Where provision for reversing it is necessary, the Stephen- 
son link is used. At least one firm of high reputation have 
adopted the solid bar link, in place of the usual form of 
strap link. The readiness with which wear can be taken up, 
and its consequent comparative noiselessness and freedom 
from shock, also, are ita/advantages. The regulation is gen- 
erally effected by the ofdinary fly ball régulator operating a 
valve in the steam pipe. One firm uses the approximate 
parabolic regulator of Farcot; and in other cases a peculiar 
arrangement of governor on the crank shaft, by which it is 
made to alter the position of the eccentric, has been adopted, 
but whether successfully or not I am unable to state. . The 
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governor is invariably attached. The very excellent prac- 
tice of bending the crank shaft to shape instead of building 
it up is general. Provision is made by me ns of an ordinary 
harness buckle on the regulator belt, for tightening it at any 
moment. The boiler is of the ordinary locomotive type, 
with large heating surface and a liberal calorimeter. The 
steam enters the steam cylinder by passing through the steam 
jacket, which it reaches through openings lerge enough to 
allow the steam to pass without interference with the drain- 
age, back into the boiler, of all water of condensation. The 
exhaust passes through a feed water heater of large surface 
area, and thence into the chimney. Engine and boiler are 
both thoroughly covered and guarded against losees of heat 
by conduction or radiation. This Jast point, as well as the 
steam jacket, is too often neglected by engine builders, and 
with less excuse. 

The casting of a steam jacket with a cy)inder involves the 
risk of obtaining a largely increased proportion of bad cylin: 
der castings ; and its construction separately, as it must be 
made with large engines, is a matter of some expense, to say 
nothing of the fact that but few designing engineers under. 
stand the ‘‘ dodges” which seem essential to successfully 
unite the cylinder and jarket; but there is no excuse for 
carelessness in covering the boiler and the steam cylinder 
with protectors against loss of heat and consequent waste of 
fuel. Many good engineers doubt the efficacy of steam jack- 
eting, but none doubt the expediency of a liberal use of non- 
conductors and non-radiators wherever heat is to be retained. 

But no design, however perfect, will secure satisfactory 
performance unless it be embodied in good material by good 
workmen, and unless its management be confided to experi- 
enced and skillful men. In material and workmanship, 
some of these engines are probably as near perfection as any 
machines that have ever been produced, and that good men 
can be found to take charge of them is proven by the splen- 
did performance already alluded to. The use of . 

STEEL, 
for connecting rods and piston rods, ahd for crank shafts, is 
becoming quite general, and progress in this direction may 
be regarded as one of the most important changes here ob- 
servable. The substitution of steel for iron is taking place 
very rapidly now that the new metal, with its greater strength 
and toughness and its homogeneity, may be secured without 
very much greater expense than is incurred in the use of the 
less reliable material. The general use of ‘‘ low steel” for 
locomotive work is also equally general, and is observed by 
the most careless visitor; and among the most creditable ex- 
hibits in Group VII are numerous locomotive crank shafts of 
‘* homogeneous metal,” of which the beautifully perfect and 
highly finished surfaces are in strong contrast with the 
streaked and welded examples, of similar constructions in 
iron, with which only we were familiar but a few years ago. 
R. H. T. 
2+ 


Artificial Fibrin as a Diet. 


Dr. John Goodman, in a communication to the British 
Medical Journal, says of artificial fibrin: “As a member 
of the British Medical Association, and in the common inter- 
ests of humanity, I have much pleasure in calling attention 
to my discovery of this new dietetic substance, So far as I 
have employed it, it promises fairto be invaluable in medical 
practice, especially in cases of feeble alimentation and defi- 
cient nutrition, and second to none in those cases where re- 
jection of food forms a prominent feature, or where the 
appetite and digestive powers are reduced to a minimum, 
As fibrinous material, it is of course highly nutritious, and 
eminently adapted to all cases where there is a deficiency of 
fibrin in the blood. It is, perhaps, unparalleled in its qual 
ities of lightness and digestibility, and is, moreover, a great 
delicacy. In many urgent cases of rejection of food, ete, ; it 
nct only remains where an egg otherwise cooked would not 
be tolerated, but its presence in the stomach has been found 
to create a feeling of want rather thrn of superfiuity, and to 
promote rather than decrease the appetite for food. 

The production of this srbstancs is within the reach of 
every sick room, and is effected with great facility. It is 
formed by exposing albuminous material to the operation or 
influence of cold water, for a given period; and on account 
of its great plenteousness we employ the ordinary hen’s egg 
for its production. When the shell is broken and removed, 
and its contents are immersed in cold water for twelve hours 
or 80, they are found to undergo a chemico-molecular change, 
and to become solid and insoluble. This change is indicated 
by the assumption, by the transparent whi:e of the egg, of an 
opaque and snowy white appearance, which far surpasses 
that of an ordinary boiled egg. The product, and the fluid 
in which it is immersed, must now be sabmitted to the action 
of heat to the boiling point, when the fibrin will be ready 
for use.” 

We will add that on trial we find that, for table use, the 
eggs thus prepared are most excellent, and this method of 
preparation will no doubt soon come into general use, In- 
stead of boiling in the water in which the eggs are originally 
placed, they may be removed therefrom after standing twelve 
hours and put at once into boiling water. 











Jeannel’s Horticultural Fertilizer, 
We are in receipt of several inquiries regarding the ingte: 
dients of an artificial fertilizer mentioned some time since in 
our columns, as devised and used with great success by Jean- 
nel, of Paris. The recipe was translated verbatim trom Les 
Mondes, as that journal extolled the performances of the com- 
pound in the most laudatory terms. The biphosphate of am: 
monia, which forms the stumbling block for many of our 





correspondents, should probably be phosphate of ammonia, 
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BRICK COMPRESSING MACHINE. 


The constantly increasing demand for materials for fire- 
proof construction has recently directed much attention to 
the manufacture of pressed brick, and there seems to be lit- 
tle doubt that a well made, well burnt brick is the most 


thoroughly indestructible substance 
known. We extract from our con- 
temporary Jron an illustration of a 
brick pressing machine recently in- 
vented by Mr. Henry Large,of London, 
Eng. The machine is to be driven by 
a steam engine or other prime motor 
in the usual way, by means of a belt 
and fast and loose pulleys on the shaft 
of the fly wheel. The belt is shifted 
by the fork and key handled sliding 
lever, as plainly shown, brought to 
the side of the machine where the at- 
tendant stands, so as to be readily ac- 
cessible. On the shaft of the fly wheel 
there is also a small spur wheel, which 
drives the large one above, fixed on 
the second motion shaft. On the far- 
ther side of the large spur wheel there 
is a reciprocating cam, which actuates 
a horizontal bar by means of a stud 
pin. This horizontal bar is a bent 
lever, having on the end opposite the 
stud pin peculiar mechanism for work- 
ing the coropressing piston, the head 
of which is seen below the end cover. 
The large spur wheel carries on its 
front a friction cam roiler on a stud 
axle, which actuates one of the arms 
of a double bent axial lever, the other 
arm being furnished at its lower ex- 
tremity with a long friction roller for 
pressing forward the molds across the 
table under the compressing piston. 

On the right hand side is seen a sec- 
ond piston, for emptying the molds, 
by pressing the bricks down through 
a suitable aperture in the table, one 

at each stroke, on to a platen table, 

which forms the head of another piston seen below, which is 
raised by a weighted lever. The counter balance is not suf- 
ficient for the weight of a brick, so that the brick presses 
the piston dowr ; and when it is removed by the attendant, 
the weighted lever again elevates the platen table to receive 
another brick. As the bent arm on the left hand side pushes 
the newly filled mold forward under the compressing piston, 
it at the same time pushes forward the mold with the newly 
pressed brick a stage towards the emptying piston (displacing 
the mold occupying that stage under the 
emptying piston) and the empty mold a stage 
forward ; while a fourth piston, working hor- 
izontally, and actuated by a cam on the side 
of the large spur wheel, pushes the empty 
mold forward to be refilled. 

In this way the machine works continuous- 
ly, turning out from 5,000 to 6,000 concrete 
bricks daily, which are ready in three or four 
days for the builder, and fit for use; while 
the fire bricks and common clay bricks made 
thereby are turned ont in a drier state than 
by the ordinary processes, and hence are 
sooner ready for the kiln, and at less expense. 

These machines can be made for compress- 
ing two or more bricks at one and the same 
time by means ofa corresponding number of 
compressing and emptying pistons. 

The machine does not require skilled labor 
to work it. It can be driven by a common 
farm engine, water wheel, or horse power, se 
that laborers experienced in such are quali- 
fied to control the whole. When burnt bal- 
last and sand are at command, bricks can be 
made on the spot where the buildings are to 
be erected, and used, on an average, three or 
four days after they are made; at the same time, the older 
they are the stronger, and they can be made at all seasons 
of the year, as they require no drying or burning. For water 
tanks, liquid manure tanks, and all buildings under water, 
concrete bricks are much superior to common ones. They 

cap be madeof any color, for ornamental work, more suc- 
cessfully than can common bricks, and they can be made of 
any shape, and perfect in form, for plain, arched, groined, 
and cornice work. Such machines, therefore, are admirably 
adapted for use on landed estates for building purposes, as 
well as for general builders and contractors, 





Dining Table of the Emperor of Russia. 

One of our correspondents now travelling in Russia sends 
us @ description of the novel dining table of the Emperor, 
now in use in one of the Peterhoff palaces, near St. Peters- 
burgh. ‘The table is circular and is placed on a weighted 
platform. At the touch of a signal like the rub of Aladdin’s 


lamp, down goes the table through the floor, and a new table, |. 


loaded with fresh dishes and supplies, rises in its place. But 
this is not all; each plate stands on a weiglited disk, the 
table cloth being cut with circular openings, one for each 
plate. If a .yuest desires a change of plate, he touches'a sig- 
nal at his side, when, presto, his plate disappears and anoth- 
er rises. These mechanical dining tables render the pres- 
ence of servants quite superfluous. In this country, at the 
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central part made to revolve. Here the goblets, spoons, tea 
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inches apart, a distance which may, by suitable means, be in- 


and coffee, castors, pitchers and other necessary articles of | creased to fifteen inches. After chopping, the machine may 


table furniture are placed; revolving the center piece, the 
sitter brings before him whatever article may be desired 
without the intervention of a special waiter. The Russians 





BRICK COMPRESSING MACHINE. 


are evidently in advance of the Yankees in respect to dining 
tables. 
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THE DIAMOND COTTON CHOPPER AND CULTIVATOR. 

The invention herewith illustrated, and the distinguish- 
ing title of which forms the heading of the present article, 
is a labor-saving implement, claimed to produce work supe- 
rior to that done by the hoe in the first working of cotton. 
With one man and a horse, we are informed, it chops out 


a 











Oneida community, they employ dining tables having the 








COTTON CHOPPER AND CULTIVATOR. 


cotton at regular intervals, scrapes and bars it on both sides, 
and effectually weeds it, at the same time throwing the soil 
loosely around the young plant for its protection. Thé hills 
of cotton are thus left in a diamond shape, about twelve 


Fig2 Fig.3 





be used as a cultivator. It is stated to be adjustable, in all 
its parts, simple, strong and durable, of light draft and easily 
guided. 

Fig. lis a perspective view. A 
isa U shaped bar hinged to the un- 
der side of the frame at B, and has 
on its lower side bearings in which 
the axle of the wheels turns. A 
screw bolt connects the forward end 
of the bar, A, with the front prolong- 
ation of the frame, and serves to 
adjust it at various elevations, in 
order to regulate the depth of the 
cultivator plows. The latter are 
represented at C, and are bolted to 
a projecting plate of a standard made 
in the same piece with the curved 
and concaved chopper bar, D. The 
plows in Fig. 1 are used at the first 
working of the cotton crop, and 
Fig. 3 shows the instrument substi- 
tuted therefor in the second working. 
Fig. 4 is a double sweep plow, used 
in the last operation of “‘ laying by” 
the crop. It isrunoneach side and 
then through the middle of all the 
spaces between the rows, so as to 
pulverize all the soil, and to more 
or less hill up the plants. The last 
mentioned plows are attached to the 
standard by bolts, similarly to those 
first described, 

At E are horizontal chopping 
knives attached at intervals around 
a cutter stock, which is adjustable 
by means of a sleeve on the vertical 
shaft, F. By the bevel gear, G, the 
latter engages with a horizontal 
shaft. This arrangement is dupli- 
cated on the opposite side of the ap- 
paratus. On the shaft is a loose 
pulley, having a notched side flange 
and a fast disk. The latter has a spring-pressed lever pawl 
on its side, and a notch on its periphery. By meansof a pul- 
ley on the axle a drive chain, H, isoperated. As the cultiva- 
tor moves forward, the notch of the pulley catches against 
the down pressed end of the pawl, which is actuated by a 
lever connecting with the handle, I. The fast disk is thus 
carried around, and with it the horizontal shaft, so that the 
choppers are rotated. By pulling the handle, 1, the front end 
of the pawl is lifted out of and above the notch of the pul- 
ley, so that the latter revolves loosely on the 
shaft, thus causing the choppers to be inopera- 
tive. The horizontal knives, E, being moved 
forward at the same time they are rotated, pass 
through the ground, cutting up the plants and 
weeding off the .grass about a quarter of an 
inch below the level, leaving hills of plants at 
regular intervals. The knives may be ad- 
justed so as to cut the spaces shorter or longer 
by leaving out as many blades as necessary for 
the purposé. For example, if it be desired to 
leave a large quantity of cotton on each hill 
all the blades but one on each sleeve should be 
removed, as in Fig. 2. To lessen the amount, 
afother knife on each cutter stock is added, so 
that, by suitable adjustment, the space cut and 
quantity left for any distance not over 13 inch - 
es may be provided for. Above the latter 
figures, say for 15 or 18 inches, a larger pulley 
on the shafts and three blades may be required. . 
Where no thinning may be needed, the end of 
the lever connected with the handle, I, extends 
over the disk so as to lock the choppers in 
proper position and leave the plants standing. 

The clevis rod, J, is adjustable, so that the 
horse may walk on one side of the plants with- 
out injuring them, while the machine runs immediately over 
the row. 

The device was patented through the Scientific American 
Patent Agency, July 8, 1873,to J. B. Underwood, but fora year 
past it has been the subject of careful trials, with, we are in 
formed, complete success. A number of testimonials from 
farmers in the south bear witness to its efficiency and econo. 
my as a labor-saving machine, The patent is owned by the 
Diamond Cotton Chopper Company, to the Secretary of which, 
Mr. John W. Hinsdale, No. 2 Hay street, Fayetteville, N.C., 
letters for further information may be addressed. 








To Our Subseribers, 

Any of our readers who do not bind their volumes, and 
have copies of Nos. 4 and 6 of the current volume (July 26 
and August 9), will much oblige us by forwarding such 
numbers to this office. 


—_-———— ».+1e? & | -———__—__——— 
MrntnG Picks.—A number of patents have been secured 
to present the miner with a pick with shifting points, says 
the Mining Journal, all of more or less merit, but nene have 
come into any extended use; but if such a tool could be 
manufactured to meet the requirements of the miner for 
working hard ground, no doubt it would be a saving of 
time, material, and muscle, as the miner could take equiva- 
lent to a dozen picks in his pocket, each point not weighing 
over six ounces, which, being made of the best cast steel, 





would do good service. 








AucustT 30, 1873.] 


FRENCH FOUR AXLED ARTICULATED LOCOMOTIVE. 

We select from the Annales des Ponts et Chaussées the 
accompanying illustrations of a new locomotive recently in- 
vented and constructed-by M. Rarchaert. It is a tender en- 
gine, weighing, complete, 34 tuns, and resting on two Amer- 
ican trucks, which are connected with the frame by pivot 
bolts, so that they follow the bends of the road in a horizon- 
tal plane. Measured in a straight line, the extreme wheels 
of the machine are separated, axis from axis, a distance of 
18°1 feet; and the space between wheels of the same truck 
is 3-9 feet. These dimensions reduce to the ratio of about 10 
to 8 the rectilinear length of the apparatus which measures, 
so to speak, its stiffness; and the minimum radius of curves 
around which the machine travels freely, is found to be be- 
low 96 feet. 

The wheels are 3°5 feet in diameter. The maximum speed 
developed is thirty miles per hour, and the tractile force is 
estimated at 417 tuns. The transmission of motion from 
cylinders to driving wheels constitutes ihe essential feature 
of the device. Instead of directly attaching the piston rods, 
E, to cranks on one of the motor axles, and then transmit- 
ting its rotation to the others, the former are caused to act 
upon a false axle, A, hung in the center of the frame longi- 
tudinally, which always retains the same position in relation 
to the cylinders, The extremities of this false axle carry 


H 
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cranks, F, to which the piston rods connect, and, beyond these, 
arms set at right angles, which work the valve rods. The 
middle portion of the axle is made in the form of an elbow 
similar in shape to the working axles, B C, to which it im- 
parts motion by the arms,A Band AC. The latter, as the 
false axle is situated some inches above the center of the 
driving wheels, form in combination a triangular rod. The 
advantage of this arrangement is that the false axle has a 
double purchase on either of the driving axles, that is, di- 
rectly by means of the straight rods which connect it with 
each, and indirectly by the rod which actuates one axle, trans- 
mitting its motion to the other through the medium of the con- 
nection between the two, the lower arm, which, in the upper 
figure, forms the base of the triangular attachment. A mo- 
ment’s thought will show that there is in this mechanism 
practically no dead center. 

In order to insure the transmission of power in spite of 
the play of the trucks around their pivot bolts, spherical 
bearings are arranged for the connecting rods upon the axles, 
so that the latter conform readily to the angular deviations 
due to the passage of curves. In fact, the bending of the 
machine can produce no effect upon the proper application 
of the power, because the transmitting mechanism is concen- 
trated position, where the length of the parts 
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and H, connect the wheels of each truck. K K are the pivot 
bolts and L M, longitudinal and croes pieces of the frame. 

Experiments conducted in France with this locomotive 
have proved it an excellent machine for freight traffic on 
secondary lines, the construction of which necessitates many 
sharp curves, thus saving the expense of making extensive 
cuttings to avoid the latter. The form of the ground can 
thus be more closely followed and the road built at a consid- 
erably decreased cost. The engine is stated to have drawn 
a train of 16 cars, loaded to a weight of 11 tuns each, up a 
slight grade, at the rate of 13°2 miles per hour. 

Mineral Oils for Gas. 

Within the last 10 or 15 years, many patents have been 
taken out for processes or apparatus for the destructive dis- 
tillation of mineral oils, but up to the present time no pro- 
cess has been sufficiently successful as to secure for itself 
any general recognition. In Germany and the United 
States, some of the attempts made to use crude petroleum 
have met with comparative success. The one which the 
author believes to be the best is the invention of a German 
chemist, Dr. Herch. The apparatus consists of a circular 
retort set in the usual manner. The retort is fitted witha 
mouth piece and lid at each end. The front mouth piece is 














undergo ho sensible alteration. Ordinary coupling rods, G 


connected to a large cylindrical chamber or receiver by a 





—_———— 














eveooacacn |e 
eco00e00en |; 
eeooceeooooese . 
Scooogoo000 . 
eeo000000 
©e0e000000 . 
eooeea0eo | & 
°9.22.909000/| ox 
23 0 3-o-n0 2.0 





- a ete 
: > a 
= a = 7 f = = a 
=, OT A 
YY o ~< S / iy, ? ~~ ~ 
ry id ‘ 4 ey 
a} ‘ 
- ~, 
f a 
\ 






































“SS 





Leo TEaye ° 

“VY te 

Reta. a's, ° 
eiess - 


S 
























































Bip aw i 


























(9) 


Rit ii 7 
z 
































ee at 


ee 




















D x # 
A c 
XK {o x 
, G 
| 
| | 
a. | 
= H na i 
f 
I 
ti 
one j 
~ 








-_<* 
—_—- 


FRENCH FOUR AXLED ARTICULATED LOCOMOTIVE. 

















136 


Scientific American, 





{[AucusT 30, 1873. 








taper pipe. which is substituted for the ordinary ascension 
pipe. At the back of the retort is placed a .mall cylin ’rical 
vessel or chamber fitted with a cover and stuffing box. In 
the interior of the chamber a weighted piston or plunger is 
placed, the rod of which passes through the stuffing box. To 
the upper end of this rod a cord is fastened, which passes 
over a series of compound pulleys, the end being connected 
with a train of clock work machinery. From the bottom of 
the box or chamber in which the piston is placed, a small 
tube or pipe is connected with the lid at the back of the 
retort, and thence a small taper tube projects into the 
interior of the retort. The process of manufacturing the 
gas is as follows: The chamber or cylinder in which the 
plunger is placed is filled with the petroleum or mineral oil 
until the plunger has risen to the top. The cord is then 
coiled over the pulleys, and the end attached to the clock 
work. As soon asthe retort is sufficiently hot, the pendu- 
lum of the clock is set in motion, and the cord ‘s gradually 
uncoiled, This liberates the plunger or piston,and thus the 
liquid in the cylinder is forced through the small connect 


- ing pipe and taper tube into the retort, where it is distribu- 


ted in a very thin sheet over the heated surface. A consid- 
erable quantity of the vapor is thus converted into gas, and 
18 conveyed by the large taper pipe into the vertical receiver. 
Here the gas and vapors are separated by the cooliag effect 
of the receiver, the permanent gas passing to a suitable gas 
holder ; the condensed vapors, in the shape of ter or oil, fall 
to the bottom of the receiver, and are drawn off and returned 
to the first cylinder, when a fresh charge of oilis putin. The 
process is exceedingly ingenious, but the author is not able 
to say what the result of the experiment has been in acom- 
mercial point of view. In the United States, many forms of 
apparatus have been tried, but most of them have failed on 
account of the great difiiculty of getting rid of the rapid de- 
position of soot or solid carbon oa the surfaces of the retorts, 
or the materials placed within the retorts to effect decompo 

sition. It is found in practice that a comparatively thin 
layer of this finely divided carbon materially interferes with 
the process of decomposition, and the result is that, when an 
apparatus has been at work fur only a short time, it hap- 
pens that the make of gas is reduced 50 per cent. If some 
arrangement coald be invented by which this deposit could 
be prevented, there is no doubt that the mineral oils would 
be found most useful substitutes for cannel coal in the pro- 
duction of gas of high illuminating power.—Journal of Gas- 
Lighting. 





Camphor, 

Perhaps the most common and popular medicinal agent 
for household use is camphor, a drug which has been re- 
garded as acure-all by mothers, grandmothers and great 
great grandmothers down through many generations. The 
“camphor bottle,” holding a solution ot the agent in rum or 
dilute alcohol, is found upon ashelf im almost every dwell- 
ing; and if among the younger or older members of the 
famity aa ankle is turned, or a limb bruised, or there is 
head ache, or tooth ache, or ear ache, or belly ache, down 
comes the camphor botile, and the suffering member is well 
dosed. Camphor is a powerful agent, and in moderate 
doses is capable of doing much mischief. It is a matter of 
wonder that so few instances of injury result, considering 
its wide spread, empirical employment. 

Camphor is brought to this country in a crude or impure 
state, and here it is subjected to the process of distillation 
to render it fit for employment. There are several ‘impor- 
tant refineries in the country, one 6f whichis at Rumney, 
N.H. Acorresyondent of The People presents the follow- 
ing interesting facts regarding camphor and this refinery : 

The camphur of commerce comes from Formosa, Sumatra, 
Borneo, Japan, and China. It is obtained in crystalline 
masses already formed, and also in grains by distillation. 
The tree which produces the former kind is a near relative 
of our basswood, which we know as a charming tree, per- 
fuming the air and yielding the finest honey in the world. 
It grows on the Diri Mountains in Sumatra, and in Borneo. 
It towers upward more than a hundred feet, and has been 
known to attain a girth of fifty feet. The spirited persua- 
sion of the axe draws from this forest monster. the white 
treasures secreted in the longitudinal fissures in its heart 
wood, sometimes, though rarely, in a layer as large as a 
man’s arm, but more frequently in small fragments to be 
carefully extracted by some sharp pointed instrument. It is 
not an abundant bearer. Twenty pounds is a rare yield for 
a great tree; ten pcunds is a good harvest from one of 
medium size, and many are felled and split that furnish no 
camphor. This, however, is not an entire waste, since the 
wood is easily worked and is never attacked by the voracious 
myriads of Eastern insects which destroy all other varieties 
except the teak and calambuco. House and ship timber are 
made from it, besides many articles of furniture, and the 
aromatic trunk is extremely valuable to the housekeepers of 
our colder climate. This kind of camphor seldom finds its 
way to Europe and America. The Chinese ascribe to it 
marvellous medicinal properties, and pay for it enormous 
sums, thereby’securing the entire yield. 

Common camphor is obtained by distillation from the root, 
stem, and leaves of certain species of lawracea, but more es- 
pecially from the lawrus camphora. Of this, also, there are 

wo varieties. The Chinese or Formosa camphor is carried 
im jaaks to Canton and there packed in square chests lined 
with lead, whence it is sent to the different Eastern ports, 
where we procure it. Itis of a grayish color with a grain 
like sugar, and usualy unattractive in appearance. The 
Dutch or Japan camphor is prepared in Batavia, is packed 
in tubs securely matted, is pinkish in hue, and coarser than 
the Chinese. Both kinds need purification before using. 


Camphor is slightly soluble in water, but yields freely to 
alcohol, acetic acid, ether, and the essential oils. A pretty 
experiment may be tried with it, which the young people 
will find amusing. Scatter a few pieces of clean camphor 
upon pure water, and they will whirl and sail about, keep- 
ing up the dance sometimes for hours. Drop among them 
some greasy matter and the merry little performers will 
stop on the instant, 





An Ice Cutting Ferry Boat. 

The Erie railway has completed a new ferry boat, with 
iron hull, for the ferry from New York to Jersey City. The 
boat, which was designed by Mr. Theodore Allen naval en- 
gineer, and built by John Roach & Son, of New York, is of 
the following general dimensions: Length between perpen- 
diculars, 180 feet; length on deck, 193 feet; beam over hull, 
86 feet; beam over guards, 64 feet. The hull has been de- 
signed to give great stiffness, with unusual strength to re- 
sist ice. The longitudinal framing is much heavier than is 
generally used in iron vessels of this size,and at the ends the 
plating of the hull is made thicker, and intermediate frames 
and breast hooks are added, with the intention of rendering 
it so strong that, even when the full force of the engine is 
exerted, it will be perfectly safe to drive the vessel into the 
thitkest fields of fresh water ice. For additiona! safety 
there is, about twenty-five feet from each end of the vessel, 
an iron watertight bulk head. The boat is driven by a 
beam engine of 46 inches diameter of cylinder and 11 feet 
stroke of piston, driving paddle wheels of 22 feet diameter; 
the steam is supplied by a boiler of the drop return flue 
type, the engine is handsomely finished, the engine room 
neatly painted, and the floor laid with encaustic tiles of neat 
design. In addition to the usual steam pump for feeding 
the boilers, there is a large size Woodward steam fire puaip, 
with hose connectiuns in hold, on main deck and hurricane 
deck. A vertical tubular boiler of sufficient capacity, in 
which ‘steam can be quickly raised, is provided for use 
when the boat is not running, thus affording great protec 
tion in case of fire, both for the boat itself and alsu for the 
company’s wharves and property. 





Sole Sewing Machine, 

During a recent strike in the boot and shoe trade in Edin- 
burgh, the masters experienced great difficulty in supplying 
their customers with.their orders as quickly as they were 
wanted. They began to look out for a machine that would 
do stitching in a satisfactory manner, and after some consid- 
eration they at length agreed to give the Blake sole sewing 
machine a trial. This is an American invention, and is now 
extensively used in London, and in some of the large towns 
in England; and there are not fewer than seven of the 
machines in operation in Glasgow. The boot or shoe is laid 
upon a revolving ‘‘ horn,” which is heated by a small lamp, 
in order to keep the wax upon the thread in a semi-liquid 
state, so that it may fasten the thread more firmly in the sole; 
while, by means of eccentric wheels, a strong needie, like 
that used in crocheting, is forced through the thickest scle, 
and brought up again by means of a little lever. The 
machine is capable of being worked either by -steam or 
by hand power, and can sew 300 pairs of boots in one 
day, while the work, it is said, is even better done than it 
can be by hand sewing, inasmuch as the waxed threads are 
drawn more firmly together than it is possible to draw them 
by the mere force of the hand. By means of the machine 
it is quite possible for a man to sew the sole of a boot com- 
pletely in about half a minute, whereas it takes a shoemaker 
nearly an hour to do the same amount of work; hence it 
will be seen at a glance that the machine confers great ad 
vantages. Attracted by the reputed usefulness of the ma 
chine, a large number of the members of the Edinburgh 
Bootmakers’ Association have formed themselves into a com- 
pany, and have procured a license from the inventor to use 
the machine. They pay 5d. per-1000 stitches in the shape 
of royalty, and an indicator is fixed to the machine, which 
shows the number of stitches made.—Jron. 
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Gear Wheels and Shafts of Phosphor-Bronze, 

M. -Gillieaux, of Charleroi, and M. Blondiaux, of the 
Thy-le-Chiteau Society, have, from the first production of 
thisalloy, employed it in the construction of rolling mills, 
and the following are the results of three years’ experience: 
This bronze has been employed for the great bearings of 
plate and general rolling mills, and for conical gearing in 
universal rolling mills. The motive power of the steam 
engine that drives the rolling mills in which it is used is of 
170 horse power to 200 horse power, and the speed of the 
rollers about sixty revolutions per minute; the engine drives 
a sheet iron mill, a universal mill, and a rough-shaping 
mill, and is not at a standstill for more than one hour and a 
half in the twenty-four. The rollers are 1-90 meters (6°28 feet) 
long, and 0°62 meter (2°03 feet) in diameter, and weigh five 
tuns. It was foundthat the gears made of hard cast iron 
broke frequently; these were first replaced by ordinary 
bronze, and finaliy by phosphor-bronze. The duration of 
ordinary bronze wheels did not exceed, on an average, five 
months, while those made of phosphor-bronze wear for 
about nine months. The latter alloy is found equally su- 
perior to the former when applied to bearings. 

M. Blondiaux has applied phosphor-bronze,not only in the 
making of pinions, but in the driving axes of mills, with 
great advantage ; in the latter case the superiority seeming 
to depend not in the hardness but in the very great resistance 
of the alloy, the arbors in phosphor. bronze twisting much 








less than those made of forged iron, and not being liable to 
break like those of cast iron. 


+ comfortable, house. 


Martford Steam Boiler Inspection and 
Insurance Company. 

The Hartford Steam Boiler Inspection and Insurance Com. 
pany makes the following report of its inspections in the 
month of June, 18738: 

During the month, 1,131 visits of inspection were made, 
and 2,084 boilers examined, 1,929 externally and 622 inter- 
nally ; while 220 were tested with hydraulic pressure. The 
defects discovered were 850, of which 207 were regarded 
as dangerous. These defects were in detail as follows: 

Furnaces in bad condition, 35—4 dangerous. We have 
often called attention to the fact that manufacturers, in pro- 
viding themselves with boiler power, do. not look beyond 
present wants. If their business increases and new machinery 
is added, they instruct their engineer to run at an increased 
pressure, and the boilers are often furced beyond their safe 
ability. The severe firing necessary burns and contorts the 
furnace sheets. This practice furnishes many of the cases 
designated in these reports as ‘‘ furnaces out of shape.” 
Abundance of boiler power and slow combrs‘ion is true 
economy. Fractures, 45—19 dangerous.: Maay of these 
arise from the same cause as that which occasions furnaces 
out of shape: too small steam room and heavy firing. 
Burned plates, 45—7 dangerous; blistered plates, 152—29 
dangerous; cases of deposit of sediment, 144—22 dangerous ; 
incrustation and scale, 139—i8 dangerous; external corro- 
sion, 583—11 dangerous ; internal corrosion, 25—18 dangerous ; 
internal grooving, 15—7 dangerous; water gages defective, 
25—9 dangerous; blow-out defective, 11—5 dangerous; 
safety valves overloaded and in unsafe condition, 27—12 
dangerous; pressure gages defective, 117—16 dangerous. 
By dangerous, we mean unreliable, and consequently uasafe 
to run by. Their variations were such in some cases that the 
indicated pressure was so much less than the actual pressure 
that tie limit of safety had been passed. Gages require fre- 
quent examination and testing. Boilers without gages, 46— 
1 dangerous. The latter was dangerous from the fact that 
the pressure was high,and the engineer depended entirely on 
the safety valve and “the sound of the steam as it issued 
from the upper try cock.” Deficiency of water, 11—7 dan- 
gerous; cases of broken braces and stays, loose braces, pins 
out, etc., 58—24 dangerous. Some of these were found in 
boilers where the engineer had made an inspection only a 
few days before, and he ‘‘knew that every thing was in 
good order,” and was a good deal putout because we insisted 
upon having the boilers cold, so that a thorough inspection 
might be made. Boilers condemned as unfit for use, 12. 


The 





The Log House of Norway. 

A correspondent, who has been having a week of uninter- 
rupted sunshine near the North Cape, gives us some: descrip- 
tion of Norwegian houses which may interest our readers. 
‘You may suppose,” he says, ‘‘ that log houses were born 
on Plymouth Rock; but I find the movt convincing evidence 
that they existed in Norway centuries, perhaps, before Ply- 
mouth Rock was known. A yet more interesting fact—at 
least to me—is that the fashioa has not changed. Improve- 
ments there have been in many ways, but the log house of 
Norway is the most fashionable, perhaps because the most 
In regions far removed from timber, 
and where stone and lime and clay abound, even there the 
log house obtaias universal preference. During my trip up 
and down this long line of Norwegian coast, I have had 
many opportunities to examine the old as well as the new 
constructions, Let me tell you first of the old. The logs 
are squared and nicely dovetailed at the corners. Grooves 
are then cut, with the broad axe, on both the under and the 
upper surface, When the log is finally laid to its place, this 
double groove is filled with moss, and moss is afterward 
eaulked into the log seams. The partitions are built with 
the house, and in the same thorough manner as the outside 
walls. The houses are never more than two stories high, and 
the roofs are steep and heavily timbered. A covering of 
slabs is fitted, round side down, to the roof timbers ; and 
over these slabs comes one or more layers of birch bark. 
Then comes a heavy timber coping along the eaves and up 
the roof at either end. On this is laid sods of rich earth 
well packed to a thickness of about six inches, and these, in 
this moist climate, furnish an abundant grassy finish. The 
only essential differences between the o'd and the new Nor- 
wegian styles of house building are in the substitution of red 
tiles, and occasionally of slate, for the sod roofs, and the 
casing of the timber, which forms the body of the house, with 
thin boards, for looks’ sake. 

Within a year the town of Namsos, about one hundred 
miles north of Drontheim, was almost totally destroyed by 
fire; and it is now in course of rebuilding. Here, notably, 
the work of building is going on upon a considerable scale, 
and the two modes appear side by side. A few finished 
buildings there are, which would hold high rank, among the 
best of our American country homes, in architecture; while 
in comfortable exclusion of cold, we have not a country 
house, of whatever material, that would bear a rigid com- 
parison with the poorest of them. Double glazing of win- 
dow sashes—outside and in—the packing of every window 
and door frame with moss, and a careful papering of every 
room, are some of the means taken to prevent any circulation 
of the frosty air. For winter comfort, combined with the 
utmost facility for every conceivable ornamentatidn, com- 
mend to me the Norwegian log house. B.” 





THe puddlers in the Pheenixville (Pa.) Iron Works struck 
for higher wages on the first of April and the company laid 
not a straw in their way. Now after having lain idle near 
ly four months, they go to work at their former wages, and 
only on condition that they have nothing more to do with 








the Union 
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American Asphaltum, 

Under this heading, Professor 8. T. Peckham, of Buchtel 
College, Akron, Ohio, communicates to the American Chem- 
ist an article in which he takes issue with several of the 
statements previously made ‘by Dr. Newberry on the same 
subject and in the same periodical, Professor Peckham 
has already published several papers on this topic, and has 
personally examined, over a considerable period of time, the 
bituminous out-crops of Lower California. The latver, he 
states, may be roughly estimated as covering an area of 75 
miles in length by from 5 to 40 miles in width, and they 
probably contain more asphait than any surface of equal ex- 
tent in the western hemisphere, except the Pitch Lake of 
Trinidad. 

Bitumen occurs there of every variety, from green petro- 
leum of the consistence of olive oil to solid asphaltum 
heavier than water. There are millions of tans of asphalt, 
some of it pure, but the largest portion contains frm one to 
ninety-nine per cent of all sorts of impurity, chiefly soil, 
shale, gravel,sand,and organic matter, both snimal and vege- 
table. The maltha passes by imperceptible degrees, from 
dense oil, through tar, to a mass resembling mortar in con- 
sistence and heavier than water. There are thousands of 
berrels of maltha and a few barrels of petroleum; but there 
is not a particle of asphalt or any other natural bituminous 
product in that region, that is a residuum from the evapora- 
tion of petroleum. 

Maltha, or tar of varying density, has been obtained at 
from ten to four hundred and sixty feet from the surface— 
a depth too great to admit of the slightest action of the sun’s 
rays. Nor could the evaporation be due to solfataric action, 
since, where such action was most apparent, on the south 
side of the sulphur mountain, were obtained the least dense 
and most slightly altered petroleums. Without a single 
exception, every outflow of bituminous material, whether 
natural or artificial, proved that the change from petroleum 
to maltha and asphaltum is due to the action of atmospheric 
oxygen, either direct or transmitted by rain water. The 
only natural springs of petroleum that I saw or heard of in 
that region were the Canada Laga and Pico Springs. - The 
first issued from an almost perpendicular cut in strata over- 
laid by several hundred feet of shale. The second issued 
from shale that was overlaid by unbroken bands of sand- 
stone and conglomerate, affordigg ample protection. The 
tunnels in which petroleam was obtained were inyariably 
driven into the nearly perpendicular face of a cliff or moun- 
tain side, into strata that were well protected by hundreds 
of feet of overlaying rock. Tunnels of the same length, 
driven on strata that were not thus protected, invariably 
yielded nothing but maltha or oil more or less changed. 
Qa the plains northwest of Los Angeles, an artesian boring, 
that penetrated sandstones interstratifitd with shale, yielded 
maltha at a depth of four hundred and sixty feet. Profes- 
sor Peckham goes on to deny the fact that maltha at the bot- 
tom e# welle és the resnit of evanoratian. and cites various 
facts and testimony in support of bis position. As regarde 
the Canada asphalt beds, he maintains similar views and 
does not believe that the origin of albertite, grahamite, or 
any such substance, has the remotest connection with petro. 
leum of any description, or that these asphalts bear any rela- 
tion to still residues. He continues that he never saw a residue 
of Pennsylvania petroleum that was not coked that did not 
contain’ paraffin, or a particle of California petroleums, 
maltbasor asphalts, orany substance distilled ‘from them, 
that did contain a trace of paraffin or any other solid matter. 

The distillates from California bitumens, of the same spe- 
cific gravity as those from Pennsylvania oils,have a different 
color and odor, and cannot be burned in the same lamps 
withoat smoking. They evidently contain a larger propor- 
tion of carbon. It is needless to add that none of these sub- 
stances derived from petroleum bear any relation to coal 
tar residue, 

It is important that the relations of these substances be 
properly understood, and that the language of science be 
cleared of the obscurity in which, from the time of Boerhaave 
to the present, this subject has been involved. We might 
just as well now as ever, concludes the writer, deny the ex- 
istence of maltha or mineral tar,as distinguished from petro- 
leum, as talk about the “‘ petroleum springs” of Califor- 
nia and the “‘ far west.” Does it really add anything to the 
value of a tar spring to call it a petroleum spring, or to a 
hill side smeared with maltha to call it a “petroleum cascade ?” 
Just as well call a barrel of tar ‘‘ spirits of turpentine,” and 
insist that a purchaser should take either at random. 

oOo 
Waterproof Paint for Canvas. 

The following is a cheap and simple process for coating 
canvas for wagon tops, tents, awnings, etc. It renders it 
impermeable to moisture, without making it stiff and liable 
to break. Soft soap is to be dissolved in hot water, and a 
solution of sulphate of iron added. The sulphuric acid 
combines with the potash of the soap, and the oxide of iron 
is precipitated with the fatty acid as insoluble iron soap. This 
is washed and dried, and mixed with linseed oil. The addi- 
tion of dissolved india rubber to the oil improves the paint. 











The Meteorie Shower of August 10, 

We have reports from observers at Mont Clair, N. J., who 
noted fourteen meteors, seen within forty-five minutes, be- 
tween the hours of eight and nine in the evening of August 
10. General d:rection of movement, from N. E. to 8. W. 

A correspondent at Keyport, N. J., reports the observance 
of brilliant meteors there on the evening of the 10th. 

A correspondent at Milwaukee, Wie., reports quite a num- 
ber of meteors seen on tho 10th. But the largest number 
were seen on the evening of the 9th. 





Scientific American. 


Inventions Patented in England by Americans. 
(Compiled from the Commissioners of Patents’ Journal.) 
From July 22 to July 31, 1878, inclusive. 

Bgxw Pranororts.—U. C. Hill, New York city. 
BorLer anp Goverwor.—G. Merrill, New York city. 
Door Bet..—J. B. Sargent, New Haven, Conn. 
Drytve KILN, eto.—J. A. Locke, New York city. 
ENG(Nxt anp Piston.—G. Merrill, New York city. 
Fitrserve Process.—T. R. Sinclaire, New York city. 
Mromanioal Toy.—W. A. P. La Grove (of Breoklyn, N Y.), London, Eng. 
Packine Wai ER CoLtorns.—C, T. Raynolds & Co., New York city. 
PuRIFYING Gas.—W. H. St. John, New York city. 
SEWING MacHINE ATT«ACHMENT.—H. M. Hall, Philadelphia, Pa. 
SILK SPREADING MacaINE.—J. Sault, South Manchester, Conn. 


Recent American and Loreigu Patents. 


Improved Sawing Machine. 

Harry M. Stow, Milan, O.—The object of this invention is so to improve 
the construction of the saw guide that the stroke of the saw may be rapid- 
ly changed and adapted to the requirements of the cutting operations. The 
increase and decrease of the stroke is produced by simple means, and easily 
regulated. The invention consists of lever connections, acting on the front 
and pitman end of the saw shaft, to be operated simultaneously or separate- 
ly, as desired. 











Improved Music Leaf Turner. 

George W. White, Brooklyn, N. ¥Y.—This invention consists in a series of 
leaf turning arms arranged loosely on a pivot at the top of a support adapt- 
ed to rest on the book rack of a musical instrument. On said pivot is a 
wheel with an arm which acts against all the leaf turning arms on one side 
and swiogs them around to the side from which the leaves are to be turned, 
when a lever at the bottom of the support, ted with a seg t gear- 
ing with said wheel, is pressed down by the player. There is another wheel 
on said pivot for throwing the arms in the outer direction one at a time, to 
turn the leaves, when 4 similar lever at the bottom of the stand, connected 
with said wheel by a toothed segment, is pressed down. This last wheel is 
thrown back by a spring, and the first one is turned back by the last when 
it throws the firstarm. The invention also comprises a spring clip fer the 
arms to clip the leaves and hold them, so as not to slip out when the arms 
swing, which is so constructed that it can be opened readily fur engaging 
the leaves by pinching it between the thumb and finger. 





Improved Cake Pan. 

Jobn B. Firth, Brooklyn, N. Y.—This invention consists of cake pans on 
frames, in which the pans shal! be secured in place firmly and neatly, and in 
such a way that they can be conveniently cleaned and washed, and that 
they will not be liable to become loose. 

Improved Portable Fence. 

Theodore L. Wisweli, Olathe, Kansas, assignor to Ray Amasa Wiswell, of 
same place.—The object of this invention is to impgove what is known as 
the “ worm fence.” Triangular shaped posts govern the position of the 
panels and the shape of the fence, These posts do not extend into the 
ground, but the raile are fastened to them by a single bolt or pin at each 
end, so that they will turn on the bolts or pins, and thus give the fence a 
degree of flexibility forcrossing uneven ground. The panels are connected 
together with iron staples. Two of these staples are usually employed, 
one near the top and one nesr the bottom. Keys are driven through them, 
by taking out which the fence may be taken down, removed, or packed 
away 


Improved Reciprocating Winnower. 

Henry Keller, Sauk Center, Minn.—The lower grading screen is made in 
two parts. The upper sections are elevated above the planes of the lower 
ones, so that the wind from the fan can act with much better effect on the 
grain, both for separating the oats and other light matters at the upper end 
of the upper sections, and the screenings at the point where they are sep- 
arated. The upper section of the lower screen is made shorter than the 
upper section of the upper screen, to give the oats a better chance of drop- 
ping down. The lower section of the lower grading screen does not extend 
quite as low down as the end of the upper screen does,and delivers its 
grain betweon the partitions of the grain box amd the side of the screen 


.| Dox. The upper screen delivers its grain on the other side of partition 


which separates the grain box from the fan chamber. 


Improved Evener for Thread. 

Jobn B. Meldrum, Paterson, N. J., assignor to the Barbour Flax Spinning 
Company, of same place.—This invention is an improvement in the class of 
thread eveners formed of vertical jaws adjustable toward or from each 
other; and che improvement consists in adapting the jaws to be adjusted 
independently and also simultaneously, as occasion may require. 


Improved Corn Planter. : 

Edward Parmentier, Clinton. I1l—The drive wheels revolve upon and 
carry the axle with them in their revolution py clutches held up by springs 
and operated by levers. By suitable mechanism, the said levers may be 
struck and operated to withdraw the clutches from the wheels by the rear 
end of the tongue when the furrowing and dropping devices are raised from 
the ground. To the lower eads of the conductor spouts are rigidly attached 
the openers, the rear paris of which are widened and have an opening 
formed in then directly beneath the discharge opening of the spouts, so 
that the seeds may be deposited in the bottom of the furrow before said 
furrow becomes partially filled by the sof) falling inward from its sides. 
The forward part of the lower edge of the openers are inclined or rounded 
upward to enable it to pass through the soil and over obstructions more 
readily. The openers enter slots in the shoes, which are drawn along the 
surface of the grounc, pushing back obstructions and smoothing the said 
surface. The openers m@y be adjusted to project below said drags accord- 
ing as the seed is to be deposited at a greater or less depth in the ground. 
To the outer sides of the drive wheel are attached rings, which are grooved 
to receive flanges formed upon bars, the centers of which ride upon the 
outer ends of the journals of the axle, and which are made of such a length 
that their ends may come in contact with and mark the surface of the 
ground as the said wheels revolve. The markers are connected with the 
wheels, 80 as to be carried around by and with the said wheels in their revo- 
lution by set screws, so that the bars may be conveniently adjusted to mark 
the ground Cirectly opposite the hills. 


Improved Horse Hay Rake. 

Watson C. Martindale, Philadelphia, Pa.—This invention consists in an 
improved horse hay rake, which is so constructed that the teeth may be 
raised to discharge the hay by the advance of the machine, end nay be dis- 
engaged autonnatically and allowed to drop back to the ground when the 
hay hes been discharged. By suitable construction, as the machine is drawn 
forward, a rod will be revolved. When a sufficient amount of hay has been 
collected, the lever pawlis thrown into gear with the ratchet wheel. This 
stops the revolution of the rod so that as the machine continues to advance 
the rod and axle are carried forward, which raises the teeth and discharges 
the hay. As the rod and axle are carried forward the projecting end of the 
lever paw] strikes an inclined arm attached to the foot board, which disen- 
gages the paw! from the ratchet wheel and a!lows the teeth to drop back to 
the ground, ready to again collect the hay. 


Improved Cane Stripper. 

Robert C. James, Denison, Texas.—This invention is an imprevement in 
cane strippers of the class in which a pair of drawing rolls are arranged in 
combination with a fixed and movable spring stripping blade. A single 
stack is passed through each hole in the table to the rollers below by the 
attendant, so as to be seized by them and pulled through while the strip- 
ing blades are bearing against them on one side and pressing them against 
the hole on the other, which strips off the leaves and other substances suit- 
able for fodder, and prevents them from going into the kettle, and saves a 
large amount of skimming. 

Improved Brake for Railread Cars. 

James Temple, Mooresburg, Pa —This invention relates to a novel and 
effective brake for railroad cars, designed to operate to a more advantage- 
ous degree than brakes of the description upon which the tmprovements 
are based. The invention consistsin the employment of a longitudinal 





bar carrying at or near its ends arc-shaped brake shoes. 
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Improved Heel Trimming Machine. 

Elisha U. Jones, Woodhaven, N. ¥Y.—This invention has for its object to 
furnish an improved machine for trimming shoe heels. The cfank, by 
means of which motion is given to the machine, is attached to a sbaft which 
revolves in bearings in the frame. To the shaft is attached a small bevel 
gear wheel, which engages with the large bevel whee! attached toa vertical 
shaft. To the upper end of the latter is attached a wheel, the edge of which 
is made in the form ofa double cam, to allow the arm that carries the knife 
to move inward at the proper times. A screw rod mits the movement of 
the knife and serves as a guide rod to hold the coiled spring by which the 
knife is held out to its work. The kaife is made with a finger, which pro- 
jects in front of its cutting edge and rests against the edge of the guide, 
which rests upon the top of the cam plate and is secured detachably to the 
upper end of the vertical shaft. The guide is made of the exact form to-be 
given to the heel, and must be changed with every change in the form or size 
of the heel. A short hook rod on the arm enters a groove formed in the 
under side of the cam wheel, which groove is so formed as to cause the 
knife to move forward quickly to cut the elongated sides of the heel, and 
slowly while cutting the short curve of the rear part of the heel. A clatch 
grasps the top of the last directiy over the heel, so as to hold the shoe hee! 
firmly upon the guide plate while being turned and trimmed. In using the 
machine, the shoe is placed in position, and the crank 1s operated to give it 
a half revolution; the shoe is then removed and the revolution completed 
to bring the machine into position to receive another shoe. 


Impreved Water Wheel. 

Oliver J. Bollinger, York, Pa.—This invention relates to that class of 
water whecls with which hinged or pivoted gates are used; and has for its 
object to remedy the difficulties arising from the manner in which the studs 
are fo .ned and secured to the gates. The invention constete in the lug of 
a pivoted or hinged gate of a water wheel, made with a vertical hole to re- 
ceive the stad, and a transverse hole to receive the wedge key; and in the 
cross head stad, made with a transverse notch to rece've the key for secur- 
ing it detachably to the lug of the pivoted or hinged gate of the water 
wheel. 

Improved Method ef Restoring Tinned Sheet Iron. 

William E. Brockway, New York city, assignor to William L. Brockwar, 
of same place.—The vast number of tin cans used for preserving articles 
are considerea worthless when emptied of their contents, and are thrown 
away by the million; but the fron which is tinned snd used for these cans 
is of the first quality, or much tougher than ordinary sheet iron, and much 
better adapted for many purposes when restored, especially for binding 
trunks, and for many similar purposes where pieces of large superficial 
measurement are not required. The object ta to utilize these cans now 
thrown to waste; and this invention consists In the process of restoring 
the fron to its original state, but in small sheets, and thereby utilizing it. 
Tin me)te at about 450°, but will not entirely leave the tron until subjected 
to a higher temperature. The iron ts therefore subjected te a temperature 
of about 1,000°, or to a cherry red. This cleans off the tin and anneale the 
fron, rendering the latter very piiabie, and adapts it for many purposes 
where toughness and pliability are essential. When the iron is taken from 
the oven the pieces are passed between rollers, which press upon it just 
sufficient to straighten it and prepare it for market. | 


Improved Reck Drill. 

George E. Nutting and Joseph C. Githens, New York city, assignors to 
A. C. Rand of same place.—This invention has for ite object to furnish an 
improved steam rock drill, which shall be so constructed that the valve 
may be shifted at the proper time to cut off the steam, and at the same time 
admit the steam in front of the piston, so that it may cushion itself upon 
steam and diminish the jar or shock, and in which the piston may turn, and 
thus turn the drill as it makes ite up stroke. To the end parts of the valve 
stem are rigidly attached two disks, ata distance apart equal to the dis- 
tance required for the throw of the valve, and an additional thirty-second 
of an inch, more or less. Upon the stem upon each side of the valve are 
placed pistons of such a length as to give the valve and two pistons a play 
of ebout a thirty-second of an inch upon the stem, between the disks. The 
diameter of the disks is made enough less than the diameter of the end 
parts of the vaive chest to allow the eteam to pase the said disks freely. By 
suitable construétion,as the piston comes to the apper part of the cylinder, 
the lower port is uncovered and the steam passes t ‘rough it into the lower 
end of the steam chest, below the lower disk. As the steam enters the low- 
er part of the steam chest it forces the disks, pistons, valve, and valve stem 
upward until the upper disk strikes its stop and stops the forward move- 
ment of the stem and disks. The steam now passes around the edge of the 
lower disk and forces the pistons and valve upward until stopped by the 
upper disk. This movement allows the steam in the end part of the steam 
chest to exhaust through the exhaust. The exhausts are so arranged as not 
to be fully closed until the valve pistons and disks have nearly completed 
thelr stroke. By this construction the valve and its attachments and the 
piston will always move in the same direction, which lessens the jar, and 
consequently the wear, of the mechanism. A simple friction device is so 
arranged as to rotate the piston as it rises, bat to allow said piston to de- 
scend without turning. The lower end of the piston rod is made hollow to 
receive the drill bit, and is slotted longitudinally to divide it into three or 
more parts so that the drill bit may be securely heid and may be convent- 
ently detached when desired. , 


Improved Stitching Gage for the Blind. 

William 4G. Richardron, Fort Smith, Ark.—This invention coneists of an 
improved stitching gage for the bi'nd, formed of bottom, front. and rear 
plates. In the upper par. of the front plate is formed a horizontal alot 
through which the stitching isdone. The upper edge of the rear plate is 
about upon s level with the lower edge of the slot in the front plate, and 
in the said plate are formed two vertical sicts to receive the buckle bars 
to enable the work to be held firmly against the slot in the front plate. In 
the center of the bottom plate is a hand nut, through the screw hole of 
which passes & screw the upper end of which is rigidly attached to the 
platform, upon the lower edge of which the work reste when stitching 
straight work. The platform slides up and down along the inner side of 
the front plate, and is kept in place by grooved flanges. To the outer side 
of the front plate is attached horizontal bar to prevent the gage from 
setting too deep in the jaws of the stitching borse. To the outer side of 
the front plate is detachably attached @ ratchet bar which hes as many 
teeth to the iach as the work should have stitches to the inch. Upon the 
outer side of a slide, where the aw! is to be inserted, is formed an inclined 
projection, against which the tapering forward end of the ferrule of the 
aw) strikes, and thus pushes the slide forward one tooth each time the awl, 
is inserted. In using the gage, when the work has been etitche the length 
of the slot. the work is moved forward until the aw! strikes the other end 
of the slot, the slide is moved up to it,and the gage is again ready for work. 


Improved Cotten Planter. 
Robert E. Bowen, George’s Creek, 8. C.—This invention relates to the con- 
struction of cotton planters with s view to enable them to be easfly and 
cheaply manufactured, while their efficiency is maintained or increased. 
It consists in improving the ordinary shaking hoppers, which have arms 
moved up and down by side studs on s wheel, so that the seeding operation 
may be easily and conveniently stopped and re d 


Flame Extinguisher for Lamps. 
William D. Lindsley, Wathena, Kansas.—This invention consists in making 
a very durable and compact joint of both spring and extinguisher with the 
movable arm of the latter by bending and riveting the end of the arm. 


Improved Box Scraper. 
Charles Ellis, George W. Ellis, John D. Ellis, Philadelphia, Pa.—This in 
vention consists in a certain construction of stock and scraper, and means 
of attaching the same to each other, and to the handles, whereby a conve 
nient and handy tool is produced. 


Improved Windmill. 

Samuel Shannon, Shelleburg. lowa.—This invention relates to improve 
ment in the class of windmills havirg vanes so pivoted that the force o f 
the wind tends to turn them arornd 't ; and consists of a double crank shaft 
aad a reciprecating sleeve on the post, on which the wheel frame is pivoted 
and around which it swings, so contrived that s conn’ction fs made with a 
pump rod, or two or more, if desired, on the side of the post, and the red or 
rods worked thereby without hindrance to the tarning of the wheel frame, 
and without any cramping or side draft. 
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Business and Lersonal. 


The Charge for Insertion under this head is 1 a Line. 


The New Elastic Truss presses uniformly 
all around the body, and holds the Ruptare easy, night 
and day, till cared. Sold cheap by the Elastic Trass Co., 
83 Broadway, New York. 

For Sale—A Walker Bros, Percussion Mill 
for pulverizing hard substances. Thos. Waring & Bro., 
Colora, Cecil Co., Md. 

For Sale—§ Pat’s at less than half their value, 
two for Impr’ts in advertising Lanterns, one for Impr’ts 
in Envelopes, by S. Kuh, Jefferson, Iowa. 

Gasoline or Stove Oil Vapor Burners—Man- 
ufacturers,send circular to J.R.,Box 188, Middletown,Md. 

A Chemist wants a situation as teacher, 
lecturer or analyst. Address J. 8., New York Post Office. 

For Sale—-A Thomson’s Patent Road Steamer 
at half cost. Enclose stamp to ‘ames C. Smith, Fayette- 
ville, N.C. 

Liberal cash price or share in profits for any 
marketable article that will sell. Cash advanced for pa 
ent if not patented.Address Jarvis & Co.,Broadway,N.Y. 

To sufferers from batteries that get out of 
order on Burglar Alarms, etc., the Leclanche Battery 
Co., @ West 18th st., New York, guarantee these batter- 

es to last one year without any attention. 


New Motion—One Shaft rotating, rotates in 
Opposite direction another Shaft at any distance. Only 
one connecting bar used. Rights for Sale. W. H. Benson, 
Waynesboro’, Virginia. 

Bolt Makers, send for Geseriptive cuts of 
Abbe’s Bolt Machine, to 8.C. Forsaith & Co., Manches- 
ter, N. H. 

Mills for Flour,Feed, Paint,Ink Drags Spices 
and all other purposes. Ross Bros., Williamsburgh,N.Y. 

Hydraulic Presses and Jacks, new and sec- 
ondhand. E, Lyon, 470 Grand Street, New York. 

Sure cure for Slipping Belts—Sutton’s pat- 
ent Pulley Cover is warran' to do double the work 
before the belt will slip. See Sei. Am. Junn 2ist, 1878, 
Page 389. Circulars free. J.W.Sutton,% Liberty 5t.,N.Y. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

The Olmsted Oiler is the best; it is self- 
righting, strong and cheap. All Hardware and Tin 
Houses have it. 





recking, Pum ing, Drainage or 
Irrigating H hinery, for sale ac advertisement, 
Andrew’s Patent, inside page. 


Buy Gear's Improved Balanced Jig Saw, 
Boston, Mass. 

Inventors who desire to have their inven- 
tions and patents introduced and represented in Europe 
by a gentleman of experience and integrity, should 

ddress K., Box 2999, New York Post Office. 

State Rights for Sale, or work on royalty. 
A vyalaabie Patent on Boiler Feeders. Must be seen to 

¢ appreciated. Address E. Brockway, Haverstraw, N.Y. 

For Sale--New Patent for Refrigerator and 
Beer Cooler, ete., combined. Enqutre'of or address 
G. Nuss, 5 ist Avenue, New York City. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 

Buy Boult’s Patent Moulder for all kinds of 
Rage and Surface Moulding on Wood. B. C. M. Co., 
Battle Creek, Mich. 

Portable Hoisting and Pumping Engines— 
Ames Portable Engines—Saw Mills, rs, Burr Mills, 
Climax Turbine, Vertical and Horizonte! Engines and 
Botlers; all wit valuable improvements. Hampson, 
Whitehil! & Co., Newburgh Steam Engine Works, Depot 
% Cortlandt fitreet, New York. , 

You can get Improved Machinery from 
Gear, Boston, sles. P "y 

The Cornell University, Ithaca, N.Y., offers 
iberal and practical courses for agriculturists, archi- 
tects, civil engineers, master mechanics, mechanical en- 
yineers, agricultural and manufacturing chemists, print- 
ers, vetorinary surgeons, 2tc.,with laboratories, draught- 
ing rooms, farms and work shops. In agriculture and 
mechanic arts, various courses are provided to meet 
wants of all students; also general courses in arts, lite- 
rature and scienee preparatory to the other prcfessions. 
Over five hundred free scholaships. Next year begins 
Sept. & For Registers, with full information, address 
as above. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo, 8. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers—How to Remove 
snd Prevent it. Address Geo. W. Lord, Philadelphia, Pa. 

Williarason’s Road Steamer and Steam Plow, 
with rubber Tires. Address D. D. Williamson,32 Broad- 
way, New York, or Bex 1809. 

Cabinet Makers’ Machinery. T.R.Bailey&Vail. 

Root’s Wrought Iron Sectional Safety Boiler. 
100 in pee. Address Root Steam Engine Co. 3d Avenue 
and 28th Street, New York. 

I want the sole or part agency of Can. of a 
few Speciaities that are protected by patent or cheap 
mannfacture. Address, for two months, J. F. Cass, 
L’Original, Ont. + 

Inventors or parties having specialties fo 
sale, which they wovld like introduced and represente 
in cities of Pittsburgh and Allegheny, address C. 
Runyan, Box 598, Pittsburgh, Pa. 

Belting--Best Philadeiphia Oak Tanned. 
C. W. Arny, 01 and 908 Cherry Street, Philadelphia, Pa. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

For best Presses, Dies and Fruit. Can Tools 
Bliss & Williems, cor. of Plymouth & Jey,Brooklyn,N.Y. 

To Manufacturers—Built expressly to rent, 
New Brick Building, #0x300 ft., 3 stories high, divided by 
fire proof walls, with ample water power. Room and 
power in quantities to suit. Address Industrial M’f’g 
Company, Rock Falls, Whiteside Co., Il. 

Stave & Shingle Machinery, T.R.Bailey &Vail. 

Five different sizes of Gatling Guns are now 
manufactured at Colt’s Armory, ford, Conn. The 
larger sizes have a range of over two miles. These arms 
are .adispensable ip modern warfare. 

Price List of small Tools free ; 

Gear Wheels for Models, Price List tree; Chucks and 

Drills, Price List free. Goodnow & Wightman, 23 Corn- 


‘aii, Boston, Mass. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement, Address Union Lron Mills, Pittsburgh, Pa., 
for Uthograph, etc. 

Bookkeepers should try the Olmsted Patent 
Bill File wud Letter Clip. are admirable for sll 


papers. Saye their cost in one day’s business. Sold by all 
Stationers. J.H.White,Newark,N.J.Sole Manufacturer. 

yg eg for Cabinet and all kinds of han- 
des. Machine for Woodworking. T.R. Bailey 
@ Vall, Lockport, N. ¥ ; 


Scientific 


Covering for Boilers and Pipes. ‘The most 
economical and durable article in use. Took first prize 
at American Institute Fair. Van Tuyl Manufacturing 
Company, 528 Water Street, New York. 

Nickel and its Uses for Plating, with gene- 
ral description. Price 50c. a copy, mailed free, by L. & 
J. W. Feuchtwanger, 5 Cedar St., New York. 

Silicate of Soda and Potash—All es, in 
liquid, jelly, and dry state, for sale in quantities to suit, 
by L. & J. W. Feuchtwanger, 5 Cedar St., New i ork. 

Parties d Steam for quar- 
rying stone, address Stone Cutter Co..Rutland,Vt. 

Boring Machine for Pulleys—no limit to 
capacity. T. R. Bailey & Vati,Lockport, N.Y. 

Brown’s Coalyard Quarry & Contractors’ A 
paratus for hoisting and conveying material by iron cable, 
W.D. Andrews & Bro. 414 Water st.N. Y. 

The Best Smutter and Separator Combined 
America. Address M. Deal & Co., Bucyrus, Ohio. 
Dam Regulators and Cocks—For 
the best adios urrill & Ketzer, Ba! ore, Md. 
Steam Fire Engines,R.J.Gould,Newark,N.J. 
Peck’s Patent Press. For circulars, 
address Milo, Peck & Co., New Haven, Cona. 


J. B. F. asks: What is the best process of 
cleaning and tinning old copper saucepans 

J. W. 8. asks: Is there say vabstance which, 
when enclosed in a glass fube or bottle, will give a con- 
tinuous light, brighter than phosphorus ? 


T. E. asks: How can I prepare 
heliotype printing? What are the mate: 
tions for making the inking rollers ? 


A. M. asks: How is the solution used in 
electroplating with tin, described on page 71 of the pres- 
ent volume, prepared ? 

W. A. B. asks: How can I restore ivory to its 
natural color? What is the position of the t 
with which knives are fastened in the handles ? 


H. R. E. asks: Can articles be coated with 
steel by an electrotype battery, and how ? 


P. L. B, asks: What will keep cherry 


boards from warping ? 


G. P. asks: 1. How can I make offed silk? 
2. How can I make s waterproof varnish for muslin 
bags, which will not crack when the bags are folded up? 


B.I. L. asks: 1. Of what substance are Mr. 
Rogers’ groups of statuary composed? 2. Is there a 
book which describes the toolsand modus operandi 
used in making such statuary ? 


E. says: I have several hundred horse 
power running to waste three miles distant from a man- 
ufactory where I require thirty or forty horse power. 
Can you advise me how it is practicable to transmit the 
water power over that three miles to drive the manufac- 
tory? 

E. asks: Is there any value ina miner’s 
compass ? “I bought one, and when new, the north pole 
was readily influenced by the presence of metallic fron. 
It was sent 300 miles by rail, and lost its attraction for 
metallic iron; but when carried into a shaft of limonite 
ore, the south end points down and the north end up, at 
anangie of about 70*. Outside the mine, the south pole 
dipsabdout 10°, and at other places 20°. Why does the 
south pole dip instead of the north pole? Is the needle 
of any practical value in prospecting? What are the 
difficulties in using it, and how are they to be guarded 
against ?”’ 
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A. F. A. says: Please give a rule for cal- 
culating the power of a tube boiler. The fire is under 
the boiler and comes through the tubes. Answer: Cal- 
culating the heating surface in square feet, and dividing 
by 15, will give you the horse power, approximately. 


J. W. asks: What are the component parts 
of nitro-glycerin, and the relative amounts by weight of 
each ingredient? Answer: Into a mixture of four and 
two thirds pounds of concentrated sulphuric acid and 
two and one third pounds of concentrated nitric acid, 
pour one pound of glycerin and you have the terrible 
explosive agent, nitro-glycerin. 

Z.M. P. K. asks: What cheap chemical 
preparation will dissolve and clean earthen pipe sewers 
from a tough sediment adhering thereto, supposed to 
be caused by grease and soap suds from washing dishes, 
etc.? Answer: Try washing with milk of lime, orstrong 
Ime water. 


W. K. M. asks if apple pomace distributed 
round a well of water would cause an engine which uses 
the water torustorcut. The engine is sometimes found 
to be quite rusty ia the morning. Answer: We do not 
think the result you speak of is produced by apple po- 
mace, but more probably by dampness in the atmos- 
phere. 


W. P. B. asks: What is the comparative 
efficiency, for draft, of brick and tron chimneys, also 
how much difference will the form, square or round, 
make? What is the rule forsize and hight of chimneys, 
computed from the boiler? Can you mention any cheap 
work giving reliable information en kindred subjects? 
Answer: A round chimney of brick is probably the best. 
No. 1 of Van Nostrand’s “ Scientific Series” will proba- 
bly give you the desired information. 


G. T. L. asks: In working steam expansive- 
ly in the ordinary reciprocating engine, does it make 
any difference whether the port is left wide open during 
the first part of the stroke and entirely closed during 
the remainder, or whether the port is but partially open 
during the entire stroke, the width of the opening, in 
the latter case, being of course regulated by the desired 
degree of expansion? Answer: It is much more eco- 
nomical to work the engine as mentioned in the first 
case. 


J.B. M. says: I have an engine that} re- 
quires 40 lbs. pressure, but sometimes I have extra 
heavy work and have to run it at 6 Ibs. Will it take 
any more fuel to keep the pressure at 60 Ibs. all the time, 
provided that there is no escape of steam through the 
safety valve? Answer: Theoretically, it takes scarcely 
any more fuel to make steam of 60 lbs. pressure than it 
does of 40 lbs. ; but in practice, there is a noticeable dif- 
f in the of consumption in the twe cases. 
It will be ordinarily more economteal, however, to carry 
steam{at th ehigher of the two pressures. 














J. 8. M. asks for an easy rule for setting a 
slide valve with aiink motion? How would you set a 
cut-off, made of two plates sliding on the back of the 
slide valve, with a right and a ieft hand double thread on 
the stem, they being drawn together by a wheel on the 
top of the stem? How can I set out the rings of the 
steam piston? How shall I key up the connections 
with the crank pin and cross heads? How can I set the 
boxes to the other bearings, especially the thrust bear- 
ing? What is the best thing to prevent foaming or to 
prevent the water from being drawn over from the 
boiler into the engine? Is it a good plan to give a boiler 
plenty of steam room, so that the steam mayclear itself 
of the water that is apt to rise with it? Answer: We 
are glad to receive a letter containing such intelligent 
questions; but our correspondent, without perhaps 
being aware of it, has made inquiries that could only be 
answered by a lengthy treatise on marine engines. He 
must study such things for himself; and while he will 
find many valuable hints in our paper, he can only mas- 
ter the subject by diligently reading the best text books, 
and carefully investigating the best practice. 


T. T. says: We have a well about 40 feet 
from a pond, and want to lay a one inch iron pipe under 
ground, from pond to well : how can we do this without 
draining the pond? We want to lay it about 4 or 5 feet 
below the surface of the water. Answer: Perhaps you 
had better lay the pipe in another manner. If the wel! 
is below the pond, asiphon will answer very well, and 
can be easily applied. , } 


B. M. asks: How can I mix chalk or other 
precipitate with either alcohol or water, so that there 
will be no sediment at the bottom? By what process 
canit be brought to a creamy appearance? Answer: 
The nature of a precipitate is insolubility. Chalk is 
insoluble in water or alcohol, and therefore precipitates 
or falls to the bottom asa sediment. You cannot change 
the chemical properties of chalk in this respect. You 
can only keep up a creamy appearance of a mixture of 
chalk and water by frequent stirring. 


H. M. B. asks: Whatis the best mode of 
extracting, from linen or clothing, the stains produced 
by the tincture of muriate of iron, after they have been 
washed? Answer: Soak in solution of oxalic acid, and 
wash thoroughly. Oxalic acid is poisonous when swal- 
lowed. 


H. J. B. Jr. asks our opinion of a system of 
hydraulic rams for propelling water for ex! 

fires. Answer: Probably when steam is not used in a 
building, this would be a good arrangement. But when 
steam is available,a steam pump could be made more 
effective and quicker in its operation. 


D.A.I. asks: Can you inform me of the 
best method of coating paper with a coloring matter, 
such as an aniline dye, the object being to have the coat- 
ing as thick as possible without scaling off readily ? The 
color at the same time should be soluble in water. I 
have tried common gum arabic, but, while it prevents 
scaling off, it is insoluble in water, and is very difficult 
to work. Answer: Try a very weak solution of gum 
arabic. This has very slight consistency, and, while pre- 
venting scaling, cannot be difficult to work. 


A. M. R. asks for information concernin 
the most recent process of making malleable iron cast- 
ings, ona large and small scale, Answer: A process of 
making malleable iron castings is to heat the castings 
to redness while imbedded in powdered chalk or char- 
coal, or oxide of iron (hematite, for instance), so as to 
protect from the action of the air, and decarbonize the 
castiron. See Osborn’s “ Metallurgy of Iron and Steel,” 
and “ The Manufacture of Steel,” by Griiner. 


J. T. B. says: A friend aiid T have a ques- 


tion sub judice. He contends that, in the construction 


ofanear trumpet, it is of great importance that the 
material be such that it willincrease the sound which 
it transmits, such as light metal or other material capa- 
ble of sonorous vibrations while 1, on the contrary, 
maintain that the whole design of the ear trumpet is for 
the purpose of collecting and transmitting or conduct- 
ing the sound already produced, and that it should be 
constructed in bell form merely to collect the sound 
waves and thus make a direct impression on the mem- 
brana tympani with greaterforce. Icontend that the 
form has more to do, with its effectiveness as an aid to 
hearing, than the material of which it is constructed, 
and that it being sonorous or capable of vibration does 
not increase the sound or make it more easily heard. 
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W. B. J. asks: What material must I use 
to make a tough elastic mold for casting center flowers 
in plaster of Paris? Answer: Use a mold of gelatin, 
and acold setting plaster. 

Cc, R.C. asks: How can I make powdered 
soapstone perfectly. white? Answer: The coloring 
matter of soapstone is due to some metallic oxide in 
its compotition. You might try the action of dilute oil 
of vitriol upon it in a very finely powdered condition. 


G. B. asks: What salts and gums are the 
most affected by the weather? Answer: The most deli- 
quescent salt, or one that attracts moisture the most, is 
the chloride of calctum. The gums, on the contrary, 
haye generally the property of parting with their com. 
bined water, and drying when exposed to the air. 


8. C. A. says: In Colorado the atmosphere 
is clearand dry. Persons on their arrival there find it 
very difficult to perform any active labor on account 
of the difficulty in breathing, until they become accli- 
mated. This is more noticeable in sickly persons, or 
persons with weak lungs. Is it to be accounted for by 
there being a less per centage of oxygen in this pure, 
dry atmosphere? 2. Must the lungs expand to al- 
low one to inhale sufficient air to obtain the required 
amount of substance to sustain life? Answer: You 
are right in saying that oxygen is essential to the 
liyes of animals, and that the lungs are provided for the 
purpose of absorbing it, thus oxydizing the blood and 
keeping up the standard of animal heat necessary to life. 
On the mountain hights of Colorado, the air is less dense 
than that at the sea leyel. and consequently, bulk for 
bulk, contains less oxygen. It follows from this fact 
that, where you live, the lungs must inhale mone air in a 
given time, in order to obtain the required amount of 
oxygen, and consequently ene must breathe faster. It 
would naturally take some time for the lungs of persons 
who are accustomed to breathe dense air to become ac- 
customed to a comparatively rarified atmosphere, and 
this change of air would affect sickly persons or those 
with weak lungs more than those with sound ones. 


J. W. R. asks: By what process can I ob- 
tain the greatest amount of carbon? Answer: That 
depends upon the kind of carbon wanted. Charcoal is 
one kind, and a very compact variety forms sometimes 
in gas retorts. Lampblack is nearly pure carbon. 


J. F. W. asks: What metal is the best 
conductor of electricity? Answer: Silver is the best 
conductor of heat and electricity known. 


S. T. B. asks: What battery power will it 
require to heat red hot a platinum sheet, 5inches square 
and the thickness of a sheet of writing paper? Answer: 
Supposing the platinum to be the one hundredth of an 
inch thick, about seventy five cups of the largest size of 
Bunsen’s battery, all well connected and in active oper- 
ation, will be needed. 


G. A. asks for a simple method, suitable for 
class illustration, of producing a current of electricity 
by light, to show the relations of heat, light, electricity, 
and chemica) force. Answer: Adjust a prism so as to 
get a well defined polar spectrum, bring the violet 
rays to a focus on the eye of a fine cambric needle 
made so hard that it will scratch glass; this will 
magnetize the needle, proving that light will pro- 
duce magnetism, by which a current of electricity 
may be induced in a small coil of very fine wire con 
nected with the binding posts of a sensitive galva- 
nometer; a slight movement of the galvanometer 
needie each time the magnetized cambric needle is 
caused to enter the coil, and a movement in thé oppo 
site direction when itis withdrawn, delicately prove 
We correletivn vl tight te ade gestion BNU CIECTI ty. 


H. W. 8. Jr.—In the compound engine, the 
use of the steam by a second cylinder is secured in a 
manner better than that which you propose. 


F, J. 8. says: 1. Is the “Science Record” 
an illustrated work? 2. Whatis the approved theory 
of the magnetic force which controls the needle of a 
compass? 8. What is the variation of the compass at 
New York? 4. What is the cause of the variation which 
the magnetic needle makes with the true meridian? 5. 
How is lodestone obtained? Answers:1. Yes. 2. It 
is quite reasonable to regard the earth as an immense 
magnet, whose south pole is at its north geographical! 
pole, and consequently attracts the north pole of the 
needle. 3. About two degrees west of north; the vari- 
ation is not fixed , and is more or less every day in the 
year,and frequently several times in a day. 4. It is 








Which isright? Answer: Itis generally sidered that 
it makes very little difference of what material the instru- 
ment is constructed, or what is ite form, provided only 
that the outer opening is greater than that which enters 
the ear. The effect of this is to transmit the sound vi- 
brations to portions of air continually growing smaller, 
thus increasing the intensity, as the vibrations approach 
the ear. 


R. H. askg: 1. In which case has a vessel 
the greatest buoyancy, when filled with atmospheric air, 
with compressed air, or when exhausted of air alto- 
gether? 2, What isthe relative buoyancy? 38. Give a 
rule for finding the weight which a given quantity of 
air will support insea or fresh water. 4. What is the 
beat shape for buoys? 5. What amount of horse power 
would be required to move a horizontal column of 
water 3 feet diameter and 30 feet long at the rate of 
20 miles an hour, the column discharging horizontally 
against an open body of water 3 feet below the surface ? 
6. What resistance would be offered by the open body of 
water? Answers: 1. When exhausted. 2. Common 
atmospheric air weighs about -0765 pounds per cubic 
foot, compressed air at a pressure of two atmospheres 
weighs twice as much, andsoon. 3 Weight which can 
be supported by a floating body is equal to the weight of 
the displaced water. 4. They are usually made can 
shaped. Sand6. We cannot answer these questions 
without some further particulars being given. If, as 
we suppose, the questions are askedin reference tu pro- 
pulsion bya water jet, we must refer you to some good 
treatise on the subject. 


T.R. B. asks how to get the exact radius 
fora link for an engine? Answer: We think you will 
find full and correct information on this subject in “Link 
and Valve Motions,” by W. 8. Auchincloss. 


M. H. asks: Will linseed oil mixed with 
slaked lime do to paint old buildings with? Answer: 
Linseed oi] and slaked lime when mixed together will 
form a soapy compound, not suitable,we should imagine, 
fora paint. You want fora body some substance that 
will not chemically combine with the oil, such as red 
oxide of iron or red ocher, a favorite color in some 
localities. You can shade down with whiting or fine 
chalk. 


C. P. asks for the best method of restoring 
the colors of faded carpets, and removing gresse spots. 
Answer: You can remove grease spots from a carpet by 
soaking it with benzine or naphtha, by means of a rag. 
We know of no way to restore the faded colors ina 
carpet. 





pposed to be caused by local electric action. 5. It is 
@ valuable lower oxide of iron, and is found in the 
ground as an ore. 


D. M. B.—The machine you describe in your 
communication does not seem to us to embody apy 
novel features. The fact that a heavy body, when put 
in motion, requires considerable force to stop it is by no 
means new. The announcement that you get rid of the 
resistance is scarcely worthy of comment, as it amounts 
to saying that you have created power. You must ex- 
cuse us for not being willing to give up what you are 
pleased to call the old theory ef the lever. If your ma- 
chine really destroyed resistance, it would accomplish 
this equally well whether running fast or slow ; and in 
such an impossible machine, a pound weight, hung on a 
point where the power.is applied, would, in falling a 
foot, raise something more than a pound (suspended 
there to represent the resistance) through the same 
space. 

E. T. asks: Does the burning of coke af- 
fect the iron of a boiler more than coal? Answer: We 
think not. 


D. K. 8. asks: Will corn meal put intoa 
steam boiler injure the iron? I find after 6 months use 
of it (put in to stop a leak) that my boiler is as clean 
and free from scale as when uew. Answer: We think 
not. 

W. H. F. asks: Are any oscillating engines 
made in this country with cut-off valves? As far as I 
can learn, they are all made to open and close their 
ports by the oscillation of the cylinder, and are there- 
fore invariable in their action. I wish to procure, if 
possible, two oscillators wherein I can regulate the 
steam as with a link motion. Answer: We have seen 
such engines as you describe, but it would probably be 
necessary fer you to have them built to order, as we 
do not think they are regularly in the market. 


J.J. R, asks: For a small steam yacht, sa 
20 or 80 feet long and 5 or 6 feet beam, which is the stead- 
ier, fastest and cheaper,as far as machinery is con- 
cerned, aside wheel or propeller? Where space is not 
80 much an object as speed and steadiness, which is 
Freferable, an upright or horizontal engine and boiler? 
Answer: The side wheel will be the steadier, and the 
screw propeller the faster and cheaper. For such a 
small boat,a horizontal boileris hardly practicable, and 
the upright boflercan be made of large diameter anc 





low, 80 as not to affect the steadiness of the little 
steamer. % 
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T. H..says: The English plan of so 

in deep water is to attach a block to one of the 
arms; then another block is secured to the end of & 
rope which is rove through the yard block and secured 
to the main rail by elastics, the second block being 
hauled close up to the yard block. Then the sounding 
line is rove through this second block and the sinking 
weight and grapnel attached. The line is marked with 
a conspicuous mark at each hundred fathoms and told 
off by the officer in charge as the line runs out. A large 
number of pins are placed in the main railon which the 
line is carefully placed 1n coils, and s man ts detailed to 
to see that the line runs offclear. A small engine con- 
nected with a winch is employed to haul in the line. 
Two or three turns are taken around the winch head 
with the line, and held by an experienced man who al- 
lows it to surge whenever an overstrain comes on the 
line by the ship’s motion; and yet, with all possible care 
the line is often parted and lost, 1, What proportion 
of the strain of the line is due to pressure? 2. Ifa 
round spar of white pine, 10feet long and 6 inches diam- 
eter, were attached toa weight sufficient to sink it rap- 
idly to the bottom in 5,000 fathoms water, weight de- 
taching itself on striking bottom, would the spar have 
sufficient buoyancy to return rapidly to the surface with 
10 pounds weight attached ? 3. To whatsize would the 
spar be reduced by the pressure? 4. Wouldit retain its 
original weight under the pressure ? 5. Is there any 
agent that can be employed that will return rapidly to 
the surface with 10 pounds weight attached from 5,000 
fathoms depth, which will not require more than 100 
pounds to each 1,000 fathoms to sink it rapidly? An- 
swers: We presume that the straia on the line is due to 
its own weight and the friction of the water, the weight 
of the Itne being greatly increased by its becoming 
soaked. If the white pine spar were thoroughly dried, 
it is doubtful if it would be sensibly compressed, as it 
would readily absorb water, until all its pores were 
filled. It would be impossible to tell without expert- 
ment how much water it would absorb, under the pres-, 
sure to which it would be exposed, but: probably not 
more than it contains when just filled—in which case it 
would weigh from 30 to 88 pounds per cubic foot. As 
the weight of the displaced water would be something 
more than 64 pounds per cubic foot, it is evident that 
the spar would rapidly rise to the surface. If it could 
be coated with some preparation to exclude water, its 
weight would be only about 25 pounds per cubic foot, 
and it would rise more rapidly. Perhaps some of our 
readers have made experiments, to find how much the 
weight of a wooden float is increased when it is sub- 
merged; and if so, we would be glad to hear from them. 
It might be better, instead of usinga spar,tosink a bag 
or a telescopic cylinder which contains a mixture that 
would form gas of considerable pressure when the 
weight was detached. The effect of this would be that 
the bag would be inflated, or the cylinder lengthened, 
and in either case, as the bulk of the submerged body 
would be largely increased while its weight remained 
the same, it would rise rapidly. The advantage of this 
arrangement would be that it could be submerged by a 
small weight, in eomparison with that required for a 
bedy with constant yolume. 


F. M. H. asks: 1. What sized pipe will I 
require to convey steam 600 feet from a two flue boiler 
42 inches diameter by 20 feet long to a four horse power 
engine, the pipe not to be coated? If the pipe be coat- 
ed, what per centage of steam will be saved? 2. Do we 
get as much power with a turbine near the top of the 
penstock as at the bottom, the latter being full of 
water whenstarted? The turbine is supposed to run 
by suction, as the water flows through the turbine and 
keeps the penstock full. 3. Is it practicable to bore arte- 
sain wells torun water engines ? At what depth is water 
usually found where springs are numerous? Answers 
1, About 1 inches in diameter. By properly coating 
the pipe, you will effect a great saving, probably more 
than 25 per cent. 2. We would recommend the wheel 
to be placed as low down as is convenient. 3. Water 
can be obtained in some localities, by digging down a 
few feet ; but borings for artesian wells must generally 
be made to a considerable depth, in any locality. It is 
not usual, however, to construct them when there is 
plenty of water close to the surface. The boring ma- 
chinery can be driven by water wheels. There are two 
artesian wells, close together,in the city of Chicago, 
and the machinery for boring the second one was driven 
by a wheel propelled by water from the first. 


J.C. 8. would like to know the maximum 
power transmitted under following circumstances. “Our 
driving pulley is 8 x 24,and runs at rate of 130 revelu- 
tions per minute; the driven pulley is 8 x 24 and is dis- 
tanced from driving pulley 28 feet. Belt runs nearly 
horizontally. The day it was put on (as tight as could 
be, with stretcher) 12 inches was cut out in consequence 
of its becoming too slack ; next day 22 more inches was 
cut out ; and today the belt is slack. A rule laid down 
by your paper gave 11,000 feet per minute to the inch 
for a horse power, meking this belt about 5horse power; 
according to a test by a practical man with a dynamom- 
eter, as described in the SCIENTIFIC AMERICAN, it would 
produce over 11 horse power. If the belt is strong 
enough and does not slip, this is not a very good rule 
for calculating its power.” Answer: The rule referred 
to probably gives average results, and net the maximum 
amount of the power that can be transmitted by a belt. 
We shall be glad to hear of reliable tests on the subject ; 
4 if we receive enough data, we will correct the form- 
ula. 


W. B. E. asks: Why will not direct acting 
steam pumps work with single slide valve alone, with- 
out having auxiliary pistonand tappet valves to move 
the slide valve? Answer: We believe the first direct 
acting steam pump was made as you describe ; but it is 
found easier to regulate the stroke of the pump by using 
tappets and an auxiliary piston, because in this case 
the motion of the piston is reversed with iittle expendi- 
ture of power. 


W. J. R. asks: 1. What horse power, theo- 
retically, ought one pound of good bituminous coal to 
furnish? 2. Given a mine in which the air travels two 
miles through gangways 8 x 6 feet, with difference in 
elevation of pit mouths 50 feet, increased 50 feet by fur- 
nace stack: Supposing that you can burn, theoretical- 
ly, one tun of good bituminous eoal per day, what is 
the greatest velocity and amount of air you can draw 
through in a day? Answers: 1. Theoretically, every 
pound of good bituminous coal burned per hour would 
develope about 5X horse power, if its whole effect were 
realized. 2. Youdo not send enough data to enable 
us to answer this question. 


W. B. E. says: Your answer in regard to 
two pumps discharging into one pipe was incorrect. To 
increase the quantity of fluid discharged, you must in- 
crease the pressure. Answer: We have already re-ex- 
plained this matter, and until we see it clearly proved 
that a small steam fire engine throws as much water as 
one double the size, with same steam pressure and 
number of strokes, we do not feel inclined to alter our 
opinion. 











H. A. D. asks: 1. In turning a curve, does 
one wheel of a lecomotive turn any faster than the 
other, and if so, how, both being secured to the same 
axle? 2. Can a locomotive with two driving wheels, 
connected by the rod, travel as a locomotive with only 
one driver? Answers: 1. No. 2. Yes, if we understand 
the question. 


A. P. Y. asks: Can a boat sail faster on & 
tack, that is, going against the wind, than when going 
directly before the wind, the velocity of the breeze be- 
ing the same in both cases? Answer: A sailing vessel, 
under some circumstances, goes faster on a tack than 
before the wind. You wili find an article on the sub- 
ject, on page 177 of our volume XXVIII. 


B. A. 8S. asks: 1. What are the methods of 
ascertaining where iron ore is to be found other than 
digging ? What pecultarities of soil, or other surface in- 
dications, are there, which denote the presence of iron 
ore,and what indications are incompatible with it? 
2. Can a miner’s or dip needle be relied upon, and can 
any one use one? 3. Is your paper as good as any to ad- 
vertise an ore béd for sale? Answers: 1. Consult some 
reliable work on geology. 2. The miner’s needle is 
chiefly employed to locate veins inmines. 3. We think 
so. See page 141 of this issue. 

T. O’N, asks: Is the arrengement shown 
in the diagram the proper one for a belt from A to drive 
a shaft on B at a right angle, both shafts being horizon- 
tal, and one about 
twenty feet above the 
other? When driving 
a horizontal shaft, 
from an upright one, 
will the pulleys have 
to be arranged in the 
same way, and will the 
belt lead from the 
driver to the driven, 
as in the case of the 
two horizontal shafts? 
Answer: When trans- 
mitting power with a 
quarter turn belt from 
one horizontal shaft to 
another, also horizon- 
tal, at right angles to 
it, guide pulleys are generally employed. When one 
sbaft is horizontal, and the other vertical, the arrange- 
ment shown in your sketch willanswer, if there is suf- 
ficient distance between centers. 


E. W. H. asks: 1. What is the fireproof 
composition used in the manufacture of safes? 2. Would 
not the same material placed on the outside of and 
around a steam boiler confine all the heat to the inside 
of the boiler ? 3. Are these non-conducting compounds 
patented ? 4. Are the materials expensive? Answers: 1. 
Safe fillings are generally made of gypsum, alum, hydrau- 
Ne cement. 2. No, not all, But the use of a jacket of 
non-conducting material saves much fuel. 3. There are 
several patents. 4. No. 


W. A. M.—The reason why your plan will 
not work is the same as would be assigned in case a solid 
weight were used to sink the receiver, instead of the 
weight of the compressed air. 

C. J. B. asks: How can I regenerate ink 
that has been frozen? Answer: Prussiate of potash 
will not regenerate frozen ink, though it will bring out 
writing written with such ink. When potassium ferro- 
cyanide or yellcw prussiate of potash is added toa solu- 
tion of ink, iron ferrocyanide or prussian blue is formed. 
Weknow of no method to regenerate frozen ink,its 
pale color after freezing being due to the decomposition 
of the organic matter (galls) contained in it. 


G.W. B. asks: ‘How can ordinary dark 
brown maple sugar be clarified so as to be made of a 
much lighter shade? 2. How can I tan deer skins so 
they would be suitabie to make up into hunting jackets 
leggings, etc.? Answers: 1. Dissolve the sugar in wa: 
ter, add whites of eggs to the solution; heat to the boil- 
ing point; and skim off, while boiling, the impurities 
from the top. While still hot, filter through recently 
burnt animal charcoal (bone black). Boil again to the 
crystallizing point, and then run off into molds, etc. 2, 
Soak the skins in lime water, and cleanse as perfectly as 
possible. Then soak in dilute ofl of vitriol to open the 
pores of the skin. Then soak in aninfusion of oak bark 
or tannin until sufficiently tanned. 


E. E. G. asks: How can double sulphate of 
nickeland ammonia be made from the sulphate, for a 
plating solution? Answer: Add aqueous strong ammonia 
to a warm (not hot) saturated solution of nickel sul- 
phate, cool, evaporate in & vacuum or without boiling, 
and collect the light blue crystals that form. 


C. R. C. asks: Can rubber be made pure 
white, so as to receive a good polish and not altcgether 
lose its elasticity? What work treats upon the subject 
of rubber? Answer: Crude commercial rubber is col- 
ored dark by the smoke of the fire used in drying it. To 
obtain it pure, mix the fresh white juice with 4 or 5 times 
its weight of water ; let it etand for a day and then heat, 
and skim off the layer of rubber that rises to the top. 
Repeat until all the gum is extracted,and then press 
between folds of cloth. You might mix this pure white 
gum with white lead, or similar body, to harden it, but 
the proper manufacture of what you seem to be looking 
for can only be attained by careful experiment. See 
Muspratt’s “ Chemistry,” and Tomlinson’s Encyclopedia, 
article caoutchouc. 


Mrs. H. H. asks: How can I make fibrin 
from albumen? Answer: Put the whites of a dozen 
eggs in a gallon of water. Let them soak for 12 hours, 
and ther raise the same water containing the eggs to the 
boiling point. Continue the boiling for 10 or 15 minutes. 


W. E. T. asks: Are not lightning rods 
much safer conductors if perfectly insulated? Answer: 
The rod should be attached directly to the neuse with- 
out insulators. 

H. W.S. asks: What is the general rule 
for calculating solar and lunar eclipses, and what is the 
best text book on the subject? Answer: Eclipses of 
the sun and moon recurevery eighteen years, eleven and 
one third days,in nearly the same ord<r. They 
whenever a lunar conjunction or oppositi incid 
with one of the moon's nodes. See Burritt’s “Geogra- 
phy of the Heavens,” pp. 214-224, or Chauvenet’s “Spher- 
ical and Practical Astronomy,” pp. 436-521. 


A. S.asks: 1. What is the best kind of a 
battery to attach to a steam boiler to prevent lime from 
sticking to it? 2. What is your opinion of using an 
electric current to prevent scale from forming in boil- 
ers? Ihave seen batteries used for that purpose, and 
hear them highly spoken of. Answers: 1. One that is 
constant, such as Leclanche’s and Daniell’s sustaining 
battery. 2. We should think, having no positive eyi- 
dence to the contrary, that so much battery power would 
be réquired to do efficient service that it would hardly 
pay. 











W. A. B. says, in answer to A. D. W., who 
asked how to deposit a thin film of lead on tron: Dis- 
solve the acetate or nitrate of lead in water, Precipi- 
tate the lead with a strong solution of carbonate of po- 
tasea, adding it drop by drop till no further effect is pro- 
duced. Pour off the supernatant liquid, and wash sev- 
eral times in water, and then adda solution of cyanide 
of potassium, say two ounces to the gallon of water, to 
redissoive the precipitate. By employing this solution 
in a weak state, with moderate battery power, I have 
coated articles admiraply. The iron must be well 
cleaned in a pickle. 


QO. C, says, in reply to 0.C. W.: I would 
gay that h water is the easiest to make steam with. 
If any one doubts this, let him run his boiler, say one 
day with water between the lower and middle gages, and 
the next day with water above the top gage, and he will 
see which is the easier. 


J. E. C. asks: Which is the best water for 
drinking and household purposes: water obtained from 
a drive pipe well, or by the common well, providing that 
the latter is cemented up from 5 feet from the bottom, 
both having the same kind of pipeand pump? Answer: 
Whether the water be obtained from a drive pipe well 
or an ordinary one will make no difference as regards 
the quality of the water for household or drinking pur- 
poses, other things remaining the same. 


W. B. asks: What can I use to remove ink 
stains from a pair of tweed trousers? Answer: Rub a 
little melted tallow on the spot, and then wash; or ap- 
ply lemon juice, or a little powdered cream of tartar 
made into a paste with hot water. 


B. H. B. says: In your issue of June 14, you 
give a mode of tinning hooks and eyes, pins, etc. I wish 
to apply the process, and I ask for the proportion of the 
ingredients of the recipe. Answer: You can tin arti- 
cles of iron by first dipping them into dilute oll of vitrio! 
to clean their surfaces and then into a bath of melted 
tin. 


J. 8. B. asks: What is paint or plambago 
mixed with to make a composition fit for filling pencils ? 
Answer: The plumbago used in lead pencils is generally 
mixed with clay and moistened with water, then pressed 
into the form desired. 


E. asks: How can mold stains be removed 
from books without injuring the paper? Answer: You 
can whiten papers discolored with mold in the following 
way: 1. Wet with pure clean water. 2. Soak in a dilute 
solution of bleaching powder. 3%. Pass through water 
made sour to the taste by muriaticacid. 4. Soak in pure 
water until al] traces of acid are removed,and dry. It is 
not necessary to say that this operation requires care- 
ful manipulation. You may try, instead, exposing the 
moistered paper to the fumes of burning sulphur, which 
is agood bleaching agent, and then passing it through 
water and drying. 


T. 8. asks : How can I make the portable 
ink of Professor Bottger, described by you in your issue 
of Marchi? Answer: Make the strongest possible solu- 
tion of aniline black in water or alcohol. Soak thick 
unsized paper thoroughly until! it isas dark as the solu- 
tion, and then dry. 

J. G. says: I have broken about two dozen 
of good new files. How can I fix them? Can they be 
soldered in any way? Answer: You might secure the 
pieces for use upon a wooden bar. We think you could 
not solder them. 


D. 8. H..asks for a formula for calculating 
the power of a falling weight. Answer: Theoretically, 
the work done by gravity equals the distance the weight 
falls multiplied by the weight. The mean pressure on 
the pile is equal to the work, divided by the distance the 
pile enters in feet. Example: Suppose the weight is 
2,500 pounds, and falls 25 feet, forcing the pile into the 
ground 18 inches. Work of weight=2,500x25= 62,500 
foot pounds. Mean pressure on pile=62,500+-1} = 41,6663 
pounds, 

L. M. C. asks: What will be the best ce- 
ment for mica, to stand a good heat, such as that of a 
lamp? Answer: The following isa recipe fora fireproof 
cement for mineral! substances: Fine river sand 20 parts, 
litharge 2 parts, quick lime 1 part, linseed ofl to forma 
thin paste. Let it harden before applying heat. 


8. D. E. asks: What is the proper focal 
distance for a 2 foot reflector, and how large should the 
small reflector be to correspond? Answer: A two foot 
reflector should be of 2 feet focus, that is, the radius of 
curvature should be 40 feet. The plane mirror should 
be about 8 x 5 inches. See page 43 of ourcurrent vol- 
ume. 

E. J. L. says: 1. Suppose a half inch pipe 
is inserted in the end of a barrel, the pipe extended to a 
perpendicular hight of 33 feet, and water poured in till 
full; will there be sufficient pressure on the pipe to 
burst the barrel? 2. What will be the pressure, and what 
is the rule to ascertain the pressure? 3%. If a one inch 
pipe is placed instead of the above pipe, at the same 
hight, will there be any difference in the pressure? If 
any, how much? Answers: 1. It will be nearly correct 
to estimate the water pressure at half s pound per 
square ineh for every foot in hight of the water column. 
Whether your barrel will stand the pressure of a water 
column 38 feet high depends on its strength. 2 and 8. 
The pressure on the barrel would be about 15 pounds to 
the square inch. 


D. M. says: On page 75 of your current vol- 
ume, I. M. B. asks why the images of objects, being re- 
versed upon the retina of the eye,are yet apparent to us 
in their proper positions “May I ask I. M. R. ff he 
knew, before he studied natural philosophy, that there 
was upon the retina of hie eye an image of objects seen 
byhim? It will, I think, be readily granted that the ob- 
ject of vision ie not the image upon the retina, but the 
thing of which it is the image. In other words, what 
the faculty of sigh: apprehends is the external object, 
not the image of it upon the retina. This image is, not 
the objeet of the faculty, but the means by which the 
faculty elicits the act of seeing; not that which we see, 
but that by means of which we see. If the spectator is 
not conscious of the image upon the retina of his eye, 
if he has no kaowledge of it in the act of vision, then 
the difficulty proposed by I. M. R. vanishes; for that 
difficulty arises from his assuming that what we see is 
the image upon the retina, while in fact no man has a 
direct knowledge of that image, but only a reflex knowl- 
edge, acquired by studying natural philosophy. I.M. R. 
should have asked: Why, the images of ebjects being 
reversed upon the retina of the eye, we nevertheless see 
the objects im their proper positions? The question 
thus laid down presents no serious difficulty. 


I. G. points out, in reply to J. E. E.’s ques- 
tion as to the phosphorescence from fire flies and glow 
worms, that the light is only emitted by the females 
during the copulating season. 

D. B. M. says, in answer to several inquiries 
as to how to determine the meridian of any rocallty: On 
some clear night, suspend two plumb lines at any con. 





venient distance apart, and align them as exactly as 
possible with the pole star. Twelve hours afterward 
observe them ajain, when, without the merest chance, 
they will not de in alignment with the star. Align them 
again by moving either of the lines to the east or west, 
as may be necessary. The first position of the line 
moved should be carefully marked before moving {t 

Find the middle point between the first and second po 

sitions of the line moved, suspend the moved line at 
this point, and the twe lines will hang in a true mert- 
dian line. Of course this method can be used only when 
the nights are somewhat more than twelve hours long. 
A lantern, properly shaded, will be found useful in 
making the alignments. A moonlight night is not very 
suitable, because the staris not then so distinct. 
Trouble will sometimes be caused by the wind. This 
may be very much lessened by allowing each plumb to 
hang in a vessel full of water. 


W. A. B. says that a plete of brown paper, 
folded two or three times and placed between the up- 
per lip and the gums, will immediately arrest bleeding 
at the nose. Press the lip gently with the finger so a6 
to hold the paper firmly. It never fails. 


O. C. says: I would suggest to A. K., who 
asks for an invisible ink, that sulphuric acid greatly dl- 
luted with water will be invisible until gently heated, 
when it will become 4 jet black, {if rightly proportione4. 
If too much acid is used, it will eat the paper. 


J. E. 8. says, in reply to J. H., who asked 
for a rule to determine the position of the frets on the 
finger board of a guifar: The following is available for 
ordinary use: Divide the length of the string from nut 
to bridge into eighteen equal parts ; take one of these 
parts for the space between nut and first fret. Then di- 
vide the distance between that fret and the bridge into 
eighteen parts and take one of those for the second fret, 
and so on, always shortening the string one eighteenth 
to raise the pitchahalftone. This, ifaccurately spaced, 
will bring the octave fret a little below the center of the 
string, which is as it should be to produce a perfect oc- 
tave; for although the absdlute center is the point for 
the harmonic, the string, being in higher tension when 
forced on to the fret, gives too high a tone if the 
fret be in the center. To space for the frets with com 
passes In the ordinary way, if done with any degree of 
accuracy, isa slow and tedious job, but by adopting the 








method shown in figure, it will become simple and inte- 
resting. Upon a drafting board, with square and straight 
edge, make the base line A B some three or four feet 
long; set a pin at the point C and erect two perpen 

dicular lines A D and E F, which shall be one eighteenth 
of the distance from A C apart, thatis, if itis 86 inches 
from A to C, then from A te E will be 2inches. Lay off 
on the line A D the length of the guitar string as at C, 
and with the straight edge étrike the diagonal G C; from 
the intersection H draw the horizontal I, which gives 
the position of the first fret. The diagonal J and hori- 
zontal & give the position of second fret, and so on to 
fullnumber. The finger board spaced in this way will 
not be likely to correspond exactly with the finger 
boards on the guitars made by regular makers, nor 
do those of different makers agree, from the simple fact 
thatany instrument that makes the same tone for the 
sharp of one note and the flat of the next is an imperfect 
instrument, as there should be something like a quarter or 
third of a tone difference ; so when a single tone is used 
for the two, itis but a compromise at best, and the com- 
promise made by the regular spacings is as good as any, 
for the difference is so élight as not to be discernible by 
the ordinary ear. If one has a guitar of which the loca- 
tion of the frets is satisfactory and wishes to transfer 
the same proportions to ancther, where the finger board 
is either longer or shorter, the use of this same trian- 
gular draft is available and perfect. Make the triangle 
as above, only move the two vertical lines until their 
lengths shall correspond with the two different lengths 
of strings, transfer this portion of the frets on to one of 
the lines, and draw the diagonals, which wiii give the 
other. 


MINERALS, INSECTS, ETC.—Specimens have 
been received from the following correspond- 
ents,and examined with the results stated : 


8. H. C., to whom we submitted certain 
minute tnsects,found ae parasites on the common fly 
(sent to us by another of our correspondents), reports 
that hehas examined the spect under the micro- 
scope. He also sende us sketches of their appearance 
under the instrument, with descriptions. From the 
natura! size, less than half the diameter of the head of a 
pin, our correspondent has magnified them up to for- 
midable looking monsters six inches in length. He 
states that they belong te the group acaridea, and are 
probably members of the fourth family, or hydrachnida. 

A.F. 8.—The bright brassy crystal is iron pyrites, or 
sulphide oftron. 

C.O. T.—All three are iron pyrites, a compound of 
sulphur and iron, of value when in sufficient quantity 
for the manufacture of ofl of vitriol. 


EK. J. J.—The black specimen appears to beslate. The 
other specimen contains plumbago. 


G. W. A.—The metal looks like zinc. 


R.8.—Your specimen is probably the humming bird 
moth, which is often mistaken for the bird. 


R. H. McG.—The metallic specimen seems to be an al- 
loy of silver and lead ; the other material is bituminous 
coal. 





J.M.—Thearticle enclosed is a kind of grass which 
has certainly taken on a hue of wondrous green, derived 
from the spent products of the dye house in which it 
was found. 

E. A. 8.—Iron pyrites. 


J.8. T.—The enclosed specimens are iron pyrites, ot 
value if in large quantities and near transportation. 

J.A, E~—Your mineral resembles oxide of iron. An 
analysis will cost $10. 

J. RB. W.—The metalii¢ position of this m‘n 
be determined only by a careful assay. Cost $10. 
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COMMUNICATIONS RECEIVED, 

The Editor of the ScIENTIFIC AMERICAN 
ackncwledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 

On the Composite Lens. By A. F. K. 

On Letting Air into Pumps. By E. 

On the Water Cooling Monkey. By J. W. H. 

On Hot Air Engines. By F. G. W. 

On Algebraical Problems. By M. 

On Lunar Acceleration. By J. H. 

On the Hight of the Atmosphere. By 8. B. 

On the Zodiacal Light. By T. R. L. 

On How Pianos are Ruined, By H. C. F. 

On Large Pumping Engines. By W. L. C. 

On the Sun’s Heat. By W. C. 

On the Million Dollar Telescope. By F.M.B., 
and by J. P. W. 

On the International Patent Congress. By 
B. B. H. 

On Propulsion on Canals. By F. G. 

On Caluric Engine Valves. By F. H. R. 

On the Patent Right Question. By W.R. R. 

On Patent Wrongs. By W. P. P. 

On a Balloon Valve. By 8. W. G. 

On an Improved Journal Box. By C. W.C, 

On a Theory of Heatand Light. ByJ.A.H. 
Also enquiries from the following : 

H. J.C.--P.8. A.—C. A. C.—W. B.N.—W.E.M.—C.R. 

—R. D. J.—G. H.-F. Z—J. H. C.J. A. G. & Bro— 

8. M.L, dr. 


Correspundents whe write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amonuatsafficient tu cover the cost of publication under 
the head of “ Business and Personal,” which is specially 
devoted to such enguiries 

Correspondents in different parte of the country ask: 
Where spark arresters can be obtained, suitable for 
chimneys fa which shavings are burned? Who make 
reliable wind mills for ppmping water? . Where can the 
best fire extinguishers be obtained? Whatis the price of, 
and where obtained, the best t for jacketingsteam 
boilers? Where can diamond drills be purchased? Ma- 
kers ot the above articles will probably promote their 
interests by advertising, in reply, in the ScrewTiric 
AMERICAN. 








[OFFICIAL. } 
Index of Inventions 
FOR WHICH : 
Letters Patent of the United State: 
WERE GRANTED FOR THE WEEK ENDING 
July 29, 1873, 


AND EACH BEARING THAT DATE. 


(Thore marked :r) are reissued patents.) 





Alarm, burglar, M. H. Perkins... .. ...........00000- 
Alarm, fog, C. and G. M. Steveus 








Auger bits, maehine for forming, J. Swen........ 41,401 
Auger, earth, 8. H. Dickerson (1r).............s000« 5,508 
Baggage chect, J. M. Curless....... y > 
Ball squeezer, puddier’s, F. Danks.......... 141,207 
Balusters, cutting, Frantze et al............. oe» 141,214 
Barrels, dressing and crozing, W. Brown.......... 141,317 
Bit,expausive, W. A. Clark...............00+- oreges 141,84 
Bit stock, A. D. COodell.............cececececccesees 141,345 
Blind, inside, B. Metcalf. ..............ccescccecceee 141,286 
Boat lowering apparatus,G. W. Mallory (r)...... 5,512 
BoPerattachment, wash,C. P. Chapman......... 141,322 
Boller, straw burning, Kellogg & Coffin........... 141,359 
Boilers, water regulatur for, C. J. Weld.......... 141,302 
Bolster plates, manufacture of, W. J. Lewils...... 14127 
Bolt cutter, Fawcett & Sefton...................... 141,265 
Boot brushing apparatus, Becx & Schneidt....... 141,196 
Boots and shoes, manufacture of, J. Boyle........ 141,257 
Boots and shoes, manufactare of, J. L. Joyee.... 141,357 
Bottling liquids, J. Klce.............ccccccccceeccee 141,360 
Brake device, steam, G. Westinghouse, Jr. (r).... 5,504 
Brake device, sir,G. Westinghouse, Jr. (r)....... 5,505 

141,310 


Bridge, iron, Bender, Latrobe & Smith,......... ee 
Bridge truse, ¥. Schwatka........... ee 

Bridie bit, V. C. Di Tergolina 141334 
Burner, smoke and steam, Kingman and Furgons 141,277 
Camera stand, N. 8. Bowdish............. consnaseee 141,256 





Can for oll, etc., M. W. House...........cccccceesee 141,224 
Car axle box, Hill & Sargent....................00- 141,350 
Car bre'te, steam power, G. Westinghouse, Jr.(r) 5,506 


Car coupling, W. B. Barnes 
Car coupling, E. Bickeil.......... 
Car cv-upiing, G. Koeb............. 
Car coupling, E. W. Peloubet 
Car move?, R, A. Cowell..........ccccccsscsceosceses 
Car roof,J. C. Wands (r) ’ 
Car starter, J, Corbell .........ccsccccccenccccccssces 
Cars, ete., heating, T. H. Mott,................. cose 
Car brake and propeller, J. W. Hill... 
Carpet cleaner, J. Spaulding..................00.0- 
Carpet luing machine, J. R. Harrington.......... 141,270 
Carriage seat shifting rat], H. Dressel.............. 
Carriage top, W. 1. Peck .......-.......006 

Cask, brewer's stocking, J. Jackel........ 

Casket, burial, W. H. Ross................. 

Caster, table, C.B. Sheldon................ 

Chain for horse powers, A. W. Gray......... 

Chatr, folding, B. J. Harrison................ 

Chair, reclining, G. Buchanan............... 

Chair seat. J. P. Sinciair...............:. 
Chair seat or back, R. W. Myers..... 
Churn, rotary,E. A. Hewitt. 
Chlorine, manufacture of, H. Deacon.. 
Copper alls, hardening, A. Weldon... 
Corpse cooler, 8. H. Crump 
Cotton scraper, W. Jarrell... 
Cultivator, E. Briggs ........... 

Cultivator tecth, G. F. Str0Cbsesseccecsscceees 
Cartaia testener, J.P. bop Biatterlein.. 
Disitafect DP 4, J. Bilton...... 
Dispatch, pneuinatic,C. W. Siemens.. 
Door hanger, A. K. Wider, .cikuiiaieibilcstractes.« 141,382 



















Scientific 


Electromagnetic date stamp, J.C. Hinchman.... 141,352 
Hngine, ammonia, W. H. Smith efa2 .........+000++ 141,242 
Engine, rotary, G. W. Cummings... 141,261 
Eogine, rotary steam, E. W.& 8. Jenkina........ 141,226 
Engine, steam, A. Fraser........ owevabiidioey weseees 141,802 
Engines, balanced valve for steam, W. Glen...... 141,218 


Sewn wenereeeee 










Engines, otler for steam, A. Worden.............. 141,804 
Kyelet setting machinery, A. B. Edmands........ 141,211 
Fence, I. L. Landis (1)......-.+0«s«0+ Sopdvninb exons: AI 
Fence, farm, W. 8. McKenzie.,....... 

Fence, portable, 8. G. Burke...... sea 

Fence post stab, G. Lakins.......... . 

File cutting machine, A. Weed pesece - 

Fire arm, breech loading. P. d 

Fire arm, breech loading, J. Rider..... ease 


Fire arm, breech loading, J. Rider.... 
Fire escape, A. Pelham............-.+++0+ 
Floorand celling, fireproof, W.T. Butler. Keapmhnee 

Flue for buildings, E. T. Gould............cseceeeee 

Fruit crate, L. Selling..............+sese00« bpnieocee 141.389 
Furnace, reverberatory, J. Morrison 
Gas meter, De Castro & Burton...... 
Gas nipple holder,L. W. Stockwell.. 
Generator, steam, J. Ryan.........,.. de 
Glass, ornamenting,S. M. Adams.................. 
Glove, Re. D. Burr..........cceccceccecceseces bese bse 
Glue, manufacture of, W. Plumer.. . 
Harvester cutter, J. W. A. Loubler 
Harvester cutter, F. R. & W.O. Sutton 
Hat block, expansible, R. Eickemeyer............ 
Hat stretching machine, R. Eickemeyer........... 
Hats, machine for lustering, R. Eickemeyer 
Hinge, lock, C. B. Clark 
Hoe, J. M. Baird................ 

Hoe, T.B. Lockwood...........-«0++++ 
Hoisting apparatus, steam, J. Beggs. 
Hoist, ete., C. B, Stough ............. 
Hoop cutting machine, P. Welch.... on 
Horse power, Z. P. Landrum..............sseseeeees 
Horses from crowding, preventing, O.C. Ross.... 
Hub boring machine, Duncan & Arnold...... ‘ 













Ice cream freezer, J. Duoling...........-.++++- 141,209 
Iron, manufacture of refined cast 141,319 
Jack, hydraulic, A. V. Ojeda.........ceccccesceceee + 141,282 


Kiln, brick, H. Tugby..........0.-cscscsesseccceveees 141,404 
Knobs to spindles, attaching, F. M. Merriam et al. 141,28 
Knobsto spindles, attaching, H. J. B. Whipple.. 141,408 


Lamps, shade holder for, M. W. House............ 141,228 
Lamps, shade or globe holder for, L. J. Atwood... 141,251 
Lantern, L. F. Betts.......... seoceparoceses Serséeonwe 141,811 
Lasting tool, J. H. Bean.............scceesserees + 141,255 


Latch and lock, combined, A. M. Adams... 
OUR, We BR dicts. nens opecdstensnceptocset tic 
Lathe chuck, W. Johneon.............seeseeves . 
Lathe for turning tobacco pipes, C. Krapf........ 141,279 
Leather folding machinery, E. B. Stimyson.. 
Letter box, A. Rosentjerna...... m eonedenses 
Line, fire safety, C. A. Gregory.... 
Lock, master key, A. Rankin..... 
Loom, H. D. Davis..... sBabdbotecdess 
Marble molding machine, J. Fiun... : 
Meter, rotary, I. COOK. .......02..5scccccseseeesereee 141,325 
Milistones, machine for dressing, J. W. Parish.. 
Milistones, hine for d g, Shive et a/..... 141,392 
Nail extractor, G. J. Capewell (r)..............+ oe 


-- 141,19) 
- 141,347 















Paint, compound for mixing, J. L. Newell........ 141,231 
Paint, distemper, H. M. Johnston, (r).............. 5,510 
Paper cutting machine, H. Law, (9)....... ......++ 5,508 
Paper folding machine, G. W. D. Upton..,........ 141,405 
Paper folding machine, A. Washburn, (7)......... 5,516 


Paper making machine, N. Keely. 






Penholder, J. 8. Orndorff.......... 

Pessary, £.P. Banning.. 

Photography, W. H. Hill... so eudpesecbscsevepesgec eosees 141,851 
Piano keys, machine for shaping, N. Pratt... ~ 141,880 
Pipe mold, cement, F. A. Sage............secseeeeee 151,388 
Pipe machine, smoking, H. E. Merrill........... ««» 141,200 


Pipes in wells, lowering, 8. P. Okerlund... 






Plow, cotton, Z. B. Sims, ().. 
Plow, reversible, G. W. Howe., 


Printing tickets, a, Beha c vcesiecesacdee .gvee 
Printing press, rotary, Braidwood & ‘Hewitt beodes 141,314 
Printing press, rotary, Braidwood & Hewitt...... 141,315 
Propelling vessels, J. W. Evans. 
Pruning shears, H. C. Hills...... 
Pump, force, O. Snell............ 
Pump valve, W. Barnes............ 
Raflway rail chair, 8. Huber.... ....... leon 
Railway signal, electric, D. Rousseau......... 
Railway signal, musical, R. A. Filkins 141,266 
Railway sigaal apparatus, electric, H. W. Spang.. 14.,395 








Railways. rail for street, M. L. Ghirardini....... «- 141,217 
Rake, horse hay, J.H. Mears................ <eosecs - 141,370 
Rice cleaner, J. L. Arms. seco 

Rock, blasting, I. Whit 

Ruof, fireproof mansard, fryer & Johnson........ Mi,.15 
Saccharine matter, extracting, M.S. Bringier..... 141,316 
Safe, fireproof, D. O. Palge........sscccseccceseenss 141,876 


Sash balance, G. N. Joss....... 
Sash fastener, A. C. Rogers... 





Saw buckle, C. W. Hubbard... « 141,225 
Saw teeth, machine for dressing, J. Lucia......... 141,366 
Screw cutting machine, Peace & Cox............++ 







Screw cutting machine, C. ©. Walworth. 
Screw threading machine, R. F. Fowler........... 
Sewing machine, C. 8. Cushman..... 
Sewing machine, W. M. Whiting........ . 
Sewing machine, 8. W. Wardwell, Jr............. 

Sewing machine caster, J. Robertson............. 

Sewing machine, hat bending, J. Stewart, Jr...... 141,397 
Sewing machine motor, G. W. Manson....... eceneg 141,367 
Sewing machine plaiter, W. Walker : 
Sewing machine table, F. R. Wolfinger............ 141,250 
Sewing machine treadle, F. Smiley.. 
Snade holder, L. J. Atwood........... 
Shaft coupling, J. M. Stone 
Sheet metal, bending, Cozzens & Wiggins.... 
Shoe edge burnishing machine, N.C. Stow...... ++ 141,899 
Shoe soles, die for molding, 8. B. Fuller.......... - 141,216 
Shutter worker, 8. R Foster. a 
Whee, Ws MOS. Pisco ckceccoccccedcoscsecesses ++ 141,251 
Sinks, etc., emotying, F. J. Wildenthaler..... eooee M1410 
Soda water apparatus, J. Matthews 

















Spittoen, W. H. Topham, (r) ‘ ~' 
Steam gage, regietering, E. H. Ashcroft........ --- UW 
Steam injector, E. Korting....... onceunesccesdnes oo» 141,361 
Steam whistle, O. Kromer.............-.....s005 

Steel, manufacture of, C. Burgess................. 

_ oe A. Doll....... 





Submarine foundat'on, E. Manico... . 








Ejector, G. Hibberd.........0 . “ign 









Sugar cutting, Brupjes ef Gl.....cscesecsececessecees 141,201 





American. 


Teaching apparatus, school, M. McVicar........ 
Thread cutter, M. J. Pitrat...... 
Trap, anima) and insect, W. W. Hannah.. 
Traps, mold for casting stench, A. H. Hook 


+++ 141,968 
- M125 
- 41,946 
«+ 141,858 
+» 141,238 
++ 141,228 
. 141,254 


Vehicle wheel, H. Williams | Mill 
Wagon bodies, etc., securing corners, E. Andrews 141,£06 






Lome M.M. re ne dialer 





Wagon seat fastener, G. Ruston...........+..-+++++ 141,292 
Walls and ceilings, ornamenting, J. H. Crittenden 141,390 
Washing fluid, N. W. Lane........ wapeess 66s Saeinees 141,364 
Washing machine, I. F. Brown..... +» 14,200 
Washing machine, J. W. Taylor.... . 141,402 


+. 141,378 





Watch, self winding, D. J. Mozart.. 





Water elevator, J. B. Erwin ..........ccceceeeeeeee 141,212 
Water elevator, etc., vacuum, J.C. Wightman..., 141,249 
Well tube, 8. H. Dickerson, (r)..  .......-+-seeeees 5,507 
Wells,reamer for enlarging oil, M. Gillespie....... 141,344 
Welt parer, A. V. Vrooman.............0+-0000% -» 141,406 
Wheel, current, C. Weeke.............-se0ese0e eoees 141,801 


Window washing impiement, T. J. Mayall...,.... 141,868 
Window sash, metallic, F. M. Campbell 141,26 
Work box, H. E. WilcOxXs.........-.cccceeeeeeeee -. 141,409 
Wood grinder, Daniels & Mubbard.........,.. -» 141,206 
Wrench, M. Bubser... ........¢eeeeeesesesceseeenes +» 141,259 
Wrench, A. Partridge...... - -cineanaapeoneanaaseayt 141,289 


APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed,and are now pendinz- 
‘or the extension of the following Letters Patent. Hear- 
‘ngs upon the respective applications are appointed for 
rhe days hereinafter mentioned: 
25,996.—Enoine Cur-Or¥.—E. R. Arflold. October 15. 
26,008.—TELEGRAPHIC MACHINE.—G. M. Phelps. Oct. 15. 
26,060.—Box JoinT MacHInz.—J. Stimpson. Oct. 22. 
26,069.—SLEEPING CaR.—J. Danner. October 22. 





EXTENSIONS GRANTED. 
24,947.—JouRNAL Box.—J. A. Montgomery. 
24,987.—F 1sHINneG REEL.—W. Billinghurst, 
25,061.—ELzevaTor.—O,. Tufts. 

%5,015.—Woop Saw Frame.—J. Haynes. 


DISCLAIMER. 
25,061.—ELEvaTor.—O. Tufts. 


DESIGNS PATENTED. 
6,785.—MONUMENTAL Urnn.—N. Brayer, Rochester, N. Y. 
6,786 to 6,789.-O1L, CLoTus.—C.T.Meyer,Lyon’s Farms,N.J 
6,7.0.—CaRPET.—H. Smith, Kidderminster, Eng. 


TRADE MARKS REGISTERED. 
1,888.—C1peR, gTc.—Berlip Mineral Water Co., Boston,M. 
1,381.—BLuing PaPrzes.—Dole Brothera, Boston, Mass. 
1,385.—ApPLe Parer.—D. H. Goodell, Antrim, N. H. 
1,886.—PREsERVING LeaTHER.—J.G.North, Brookline,M. 
1,387.—BuTTeR.—S. Straight & Son, Hudson, O. 
1,388.—CHzEWING ToBacco.—Wall & Co., St. Louis, Mo, 
1,389.—Mxprc1nze.—C, D. Bradley, Taunton, Mass. 
1,39.—SoaPp.—J. O. Draper & Co., Pawtucket, R. I. 
1,391.—Roor BrEnr.—S. F. Stowe, Providence, R. I. 
1,892.—Mrpictnes.—Willson Carbolated Cod Liver Oil 

Co., New York city. 








SCHEDULE OF PATENT FEES: 

On each Cavest...... ensosenenumianndinisceiienshinnsaie 
un each Trade-Mark. $25 
(n filing each application fora Patent (17 years)...815 

ym issuing cach original Patent.............00es0000+- 820 
On appeal to Examiners-in-Chief..... nasthpaage -$10 
On appeal to Commissioner of Patents....... 
«mm application for Reiwsue....... 
On spplication for Extension of Patent........ 
‘mm an application for Design (3% years)... 

’ an application for. Design (7 years)...... 
On an applicstion for Design (14 years).............. $30 
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How Can I Best Secure My Invention? 


This is an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct : 

Construct a neat model, not over a foot in any dimen- 
sion—smaller if possible—and send by express, prepaid, 
addressed to Munn & Co., 87 Park Row, together with a 
description of its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as vo its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct a 

model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of patent will be received, usually, by — 
return of mail, It is sometimes best to have a search 
made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 


Preliminary Examination. 


In order to have such search, make out a written de- 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to Munw & Co., 37 Park Row, 
and in due time you will receive an acknowledgment 
thercof, followed by a written report in regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 


, Reissues, 


A reissue is granted to the original patentee, his heirs, 

or the assignees of the entire interest, when, by reason 
of an insufficient or defective specification, the original 
patent is invalid, provided the error has arisen from in- 
advertence, accident, or mistake, without any fraudu- 
lent or deceptive intention. 
“A patentee may, at his option, have in his reissue a 
separate patent for each distinct part of the invention 
comprehended in his original application by paying the 
required fee in each case, and complying with the other 
requirements of the law, as in original applicatioas. 
Address Munn & Co., 87 Park Row, New York, for full 
particulars. 


Caveats, 


Porsons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending 4 sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica- 
tions for patents and caveats is furnished gratis, on ap- 
plication by mail. Address Munn & Co. 37 Park Row, 
New York 


Design Patents. 


Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 

A patent for a design may be granted to any person, 
whether citizen oralien, for any new and origina! desicn 
for a manufacture, bust statue, alto relievo, or bas relief, 
any new and original design for the printing of woolen, 
silk,cotton, or other fabrics,any new and original im- . 
press'on, orpament. pattern, vrint, or picture fo be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Muxn & Co., 37 Park Row, New York. 


Rejected Cases. 


Rejected cases, or defective papers, remodeled for 
parties who have made applications for th lves, or 
through otheragents. Termsmoderate. Address MuNN 
& Co., stating particulars. 


Value of Extended Patents. 
Did patent realize the fact that their inventions are 











VALUE OF PATENTS 


And How to Obtain Them. 


Practical Hints to Inverters 





ROBABLY 10 investment of a small sum 
of money brings a greater return than the 
expense incurred in obtain‘ng a patent even 
when the .nvention is butasmallone. Large 
inventions are found to pay correspondingly 
\ well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense .for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sums from their patents. 

More then Firry THovsanp inventors have availed 
themselves of the services of Munn & Co, during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIC AMERICAN. They stand at 
the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 
to the inventor, from the experience piac..caily obtained 
while examiners tn the Patent Office: enables Muxn & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 


HOW TO clang 
OBTAIN neary eve 


ry letter, describing some invention which comes to this 
office. A positive answer can only be had by presenting 
2 complete application for a patent to the Commissione: 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all tlie work done 
over again. The best plan is to solicit proper advice at 
the beginning. Lf the parties consulted are honorabie 
men, the inventor may safely confide his ideas to them; 
they will advise whether the tmprovement is prgbably 
patentable, and will give him all the directions needful 
to protect his rights. 


likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted, we think more would avai them- 
selves of the extension privilege. Patents granted prior 
to 1851 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease of 
fomer, by duc application to the Patent Office, ninety 
days before the termination of the patent. The extended 
time intres to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by epecial agreement. The Government fee for 
an extension is $100, and it 1s necessary that good profes- 
sional service Le obtaine . to duct the busi before 
the Patent Office. Full information as to extensions 
may be had by addressing Munn & Co., 37 Park Row.New 
York. 
To Make an Application for a Patent 
The applicant for a patent should furnish a mbddel of 
his invention if susceptible of one, although sometimes 
it may be dispensed with; or, if the invention be a chem- 
teal production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them, 
and sent by express, prepaid. 8m. sll models, from a dis- 
tance,can often be sent Cheaper by mail. The safest 
way to remit money is bya drait, or postal order, on 
New York, payable to the orderof Munn & Co. Persone 
.who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 





Trademarks. 


Any person or firm comiciled in the United States, or 
any firm or corporation residing in any foreign country 
where similar privileges are extended to citizens of the 
United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this 
country, and equally so to foreigners. For full particu- 
lars address MUNN & Co., 37 Park Row, New York. 


Canadian Patents. 

On the first of September, 1872, the new patent law of 
Canada went into force, and patents are now granted to 
citizens of the United States on the same favorable terms 
as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant 
must furnish a model, specification and duplicate draw 
ings, substantially the same as in applying for an Ameri 
can patent. 

The patent may be taken out either for five years (gov- 
ernment fee $20), or for ten years (government fee $40) 
or for fifteen years (government fee $60). The five and 
ten year patents may be extended to the term of fifteen 
years. The formalities for extension are simple and net 
expensive. 

American inventions, even if already patented in this 
country, can be patented im Canada provided the Ameri- 
can patent is not more than one year old. 

All persons who desire to take out patents in Canada 





are requested to communicate with Munn & Co., 87 Park 





AvucGustT 30, 1873.] 


Row. New York, who will give prompt attention to the 
business and furnish full instruction. 
Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 
97,000,000; Belgium, 5,000,000; Austria, $6,000,000; Prussia, 
40,000,000,and Russia, 70,000,000. Patents may be securea by 
American citizens in all of these countries, Now is the 
time, when business is dull at home, to take advantage of 
these immense foreign fields. Mechanica! improvements 
of all kinds are always in demand in Europe. There will 
never be @ better time than the present to take patents 
abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of al) the 
patents secured in foreign countries by Americans are 
obtained through our Agency. Address Munx & Co., 8 
Park Row, New York. Circulars with full information 
on oA patents, furnished free. 

Copies of Patents. 
Persons desiring any patent issued from 1836 to Novem 
ber 26, 1867, can be supplied with official copies at a reas- 
onable cost, the price dependiag upon the extent of draw 
ings and length of specification. 

Any patent issued since November 2%, 1867, at which 
time the Patent Office commenced printing the drawing 
and specifications, may be had by remitting to this of 
fice $1. : 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and stave name of patentee, title of invention,and 
date of patent. Address MunN & Co., Patent Solicitors 
67 Park Row, New York. 

Muxw & Co. will be happy to see inventorsin person, 
at their office, or to advise them by letter. In all cases, 
they may expect an honest opinion. For such consulte- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale ink ; be brief. 

All business committed to our care, and all consulta. 
tiens, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as conducting 
interferences, procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc., 
epecial care and attention isgiven, Forinformation and 
for pamphiets of instruction and advice 
, Address 





MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New Yerk. 


OFFICE IN WASHINGTON—Corner F and 7th 
Streets, opposite Patent Office. 


Advertisements. 


RATES OF ADVERTISING. 
Back Page - - - = = = = $1.00a line. 
Inside Page « - « = = «= 75 cents a line. 
Engrav ngs may head advert sements at the same rate per 
line, by measurement, as the letter-press. 


AND SAW MILL—Saves the labor of 3 
men. 8. C. HILLS, 51 Courtiendt 8t,, New York. 


Proposals 
For Contracts 


OFrFIcE oF my BoarpD OF WATER ccna 
F THE CITY OF YONKERS. 

YouxgERs, August 1, ‘1878, 
osals will be received by the Board of 
Water Com joners of the ed of Yonkers for ente1- 

inte contracts fur ru raishtng th . z sows be 


work and materials, or 
10,000 teet 12-inch cae iron none anna pipe. 














Sealed pro 


15,000 feet ¢-inca wrought iron and cemeut pipe. 
feet 4inch wrought iron and cement pipe. 
10,00) feet 12-inch castiron pipe. 
15,000 feet 6-Inch cast iron pipe. 
5,000 feet 4-inch cast iron p oy 
7% feet 1¥-tnch curved iron pipe 
100 feet 6-inch cerves fron pipe. 
1 —_ me — ron pipe. 
hydran 
25 Branches. and 4 way, 4, 6 and 12inches. 
90 sleeves for 12 inch pipes. 
40 sleeves for 6-inch pipes. 
20 sleeves for 4-inch pipes. 
. 12-inch stopcocks. 
6-inch stopcocks. 
6 +inch —e- 
60 fire hydran 
Alo peapennie for trenching for laying the cast iron 


° rd proposals for laying the cast fron pipes. 

Plans and specifications for the aoove named work and 
materials can be seen at the office of the City Clerk of 
the City of Yonkers 

All A propocss mast be enclosed in sealed envelopes, 

* The Board of Water Commissioners of the 
it y of Yonkers,” and endorsed “Proposals for Con- 
traci.” Trey must contain the name: of the sureties who 
will become | 9 rs A te faichful performance of 
any contract that may be a 
pro ls must be ‘fled with William H. Doty. 
' Clerk, at the office of the aed of the City of Yonkers, 

Manor Hall. on or before Monday, A st 18738. 

The Board of Water Com:nissioners will meet at the 
office of the Clerk of the City of Yonkers, in Manor Ha!l, 
on Monday evening, August 25, 1873, at eight o’clock, to 
receive and open such proposais. 

The ot Water Commissigners reserve the right 
to accept or rejeet any or all such proposals, and also to 
increase or diminish the quantity of work and material 
at their discretion. 

By order of the Board of Water Commissioners. 

PHEN BARKER, President. 

Wu. H. Dory, Clerk 

javerack College =a udge Bs River Institute 
gis flue grow unde shed ooms; 2 
Sowehanat it I de artinents ; 120 clas¢ical pupils; it de 
gymnasium’ and di a hall. Special co in‘ail 


A aN an ns September 8. . ALONZ 
LACK, A "Pres: dent, Olevereck. N. Y 


TO $150 PER WEEK guaranteed to 
intelligent ano industrious persons, of either 
sex, ? act as our Agents. Busine«s very pleasant. As 
dress THE WzZSTERN ART AssociaTioN, Chicago, I 
REEN’S PATENT STAVE JOINTER - 
Joints as a4 Stavesinaday. Addre 
GREEN, Pateatec, Saint Louis, Mo. 


aanre.: —Most fortunate chance to make 

money, respectably and surely. to $100 weekly, 
Wwicuout o> "are cle sel x to ae tet 4 ady and Gen'leman. 
Address O. Ff. TEMPLE 'O roedway, New York. 


: OTIS’ SAFETY HOISTING 
a 
0. 348 BROAD Wak, BER York. sane 
HINGLE ae BARREL ce yn — 
rt is tad bs J LY si une, hlso, Bh Shungie Hesdl Hiding 


and Save Jointers, 
Turners, &c. Address TREVOR & Co. Co. Lockport. NY N, Y 


ROPER HOT AIR 


ENGINE COMPANY. 7 New Onnareh St. New York 

































Great Secrets {this arias 


ey te Douguineroes endle read only by i 
y. Circular. 


a P, M., sl College 
Massachusetts Agricultural 
poet and endowed by the State for the liberal ed 
of the Ls om trial Classes, wil! its next sende- 
sie: year Abg. Ao catalogue or information 
dent W. S. CLARK, Amherst, Mass. 


SLDS smote Lees Arent. serene Briss 


ELL YOUR PATENT.—The advertiser, 
whon tiates sales be valuable patents, wishes, at 
once, one or two really good Patented [iventions to sell. 


Ne advance ch e. 
A P. O. Box “5,190,” New York. 


$72.00 EACH WEEK. 


Agents wanted eve here. Business strict! leet imate. 
Particulars free. Address, J. Worra & Co.. St. Louls,Mo. 


MACHINERY, NEW, £24, 2 BANR SE, 
& CO. © Vesey st., New York. 
‘ TOP. 
Beets: 
Ss. 

JOO0 5 per ay, Samvics a 


vO ifn 


‘Machinists Tools 


OF ALL DESCRIPTIONS, 
98 Chambers St: © New York. 


M. MAYO’S PATENT BOLT CUTTER, 

Ze Send for Iuetrated Circular, Cincinnati, Ohio 
-MENIA SEMINARY, AMENIA, N. ¥.— 
A Family Boarding-School. On the Harlem Rafl- 
road, eighty-five miles from New York. Full courses 
of seminary instruction, with preparation for college 
or business. Pereona! care in study, habits, and health. 

Terme, $960 per year. 
Fortieth year begins Sept. 15. 8. T. FROST, A.M. 
WOODBURY’S PATENT 


Planing and Matching 
































and mewag Machines, Gray & Weod's Planers, Self-olling 
Saw Arbors, wes out wood working machine 
8. A. W iS, $1 Libe: y street, N. ¥.; 
Send for Cireniars. @i Sudbury sireet, Boston. 





AGE’S Water Flame Coal Lime Kiln, with 
coal or wood. No.1 Soft White Lime or Cement, 
with use of water. C.D. PAGE, Patentee.Rochester.N V. 





) RAFAH 


MANUFACTURERS 


The’Managers of the 42d Exhibition of the American 
Institute, of the City of New York, beg to announce, 
that the Exhibition Buildings on 2d and $d Avenues and 
68d and 64th Streets, will be open for the reception of 
heavy Machinery August 18th and for other articles, 
September 1st1873. The Exhibition will be formally 
opened September 10th. 

For particulars, address “General Superintendent, 
American Institute, New York.” 


BOULT’S PATENT 
Single Spindle 
Combined Moulding, 
Paneling, & Dove- 

‘tailing Machine, 








For Carving, Paneling, 
and [I lar Moulding, 
various kinds of Dove 


Mechine for Furniture, 
House-finishing, Cars, Or- 
| oe Drawers, ‘Brackets, 


BATTLE CREEK 
pind COMPANY, 

MANUFACTURERS, Battle 
Creek, Micnigan. 


LASS OULDS for Fruit Jars, Patent 

Lamps, Bottles, ete., made by H. BROOKE. 14 

years at White and Centr: Streets, New or. en short- 
est and cheapest way order direct of Mould M 

§2~ PARTICULAR ATTENTION paid to MOULDS for 

INVENTORS. 


Te.* FOUNDERIES, Factories, Ropewalks, 
&e. ae sale or lease, locks of Lots. with bulkhead 

- Low prices,easy terms. 8.B.SCHIEFFELIN, 
is Stet & doth Street, New York. 


HARTFORD 
Steam Boiler 


INSPECTION & INSURANCE CO. 


CAPITAL $500,000. 


- ISSUES POLICIES OF INSURANCE, after a orn 
nspection of the Boilers, covering all loss or damage 


Boilers, Buildings, and Machinery, 


—ARISING FROM— 


°| STEAM BOILER EXPLOSIONS. 


The business of the Company includes all kinds of 


STEAM BOILERS, 


STATIONARY, MARINE, & LOCOMOTIVE. 
Full information concerning the plan of th . 
operations can be obtained af the" econemes 
HOWE OFFICE, ia Hartford, Conn., 


orat any Agency. 


J.M. ALLEN, President... €: M_ BEACH, Vice Pres 
J. B. PLERCE, Secreta: - 

















Presi 
President Atna Fire ee 

_ | Seen Asst Treas. Cheney r.5 os Mis o 
i ..Pres. Conn 












River Ban’ ming Co 
she ot Kats, eae S So 
AOBR N xpress 
Pres’t Ameri: ethene ‘anne 
H, Jarvis........... Pres’t Colt's 
5  —- eee Sup’t Hartford & N. Haven Wren thaifook 
Hon eee. Tres. — of Connecticut: 
. Co. 
....0f Case, Lockwond & Co. 
EN. WM. B. FRANKLIN, Vice Pres’t Colt’s Pat. Fire- 
Arms Man’f’g Co. 
Austin Dunham............... Pres. Willimantic * Linen Co. 
gee. Crompton...... Cron.pton Works, Worcester. 
rl P. Mason..... Pres’t .& yt + Lag R., Providen: done 
Wm. Adamson..of Baeder, Adamson & 


New York Office............... «Bae Presa... 





. BR. EB. Me MoMUMEAY, Inspector. 





MPROVED FOOT LATHES. SELLING 
Everywhere. N.H. BALDWIN, Laconia, N.A. 


WOODWARD’S 


NATIONAL 


ARCHITECT | .,, 


1000 WorkINe Drawines. 
Plans, Details, 


“arya De & Estimates. 
DouaRs, post- 


oy uae [Six De Dollars, post 
OARS ZIRE note om 


OR JUDD & ©O.. 
A aten dway, New “York. 
















a 1@8 Sent by mall for W cts., (hat re A ter 
$10. WOLCOTT. 181 Chatham Square, New York 
Machine 
Weod and pen Working of eve ‘QO 9 and 


Rubber Belting rig A eels, Ba og t Metal, & 
GEO. PLACE & CO., 121 Chambers 8 


Cold Rolled Shafting. 


Best and most perfect Shafting ever made, constantly 

on hand tn yy quantities, furnished tn any lengths up 

to M4 ft. Also, Pat. Coupling ane and Bry ning cna 
8. 


Hanger PLACE 
181 Chat —} Street, New 4 fork 


Sturtevant Blowers. 
Of every size and Goocrtptien, coprtantly on hand. 


co., 
bead Chambers | Street, New York. 


PATENT PUNCHING 


SHEARING MACHINES, 
With all Modern |mprovements, in forms adapted to eve- 
ry kind of work. WARRANTED SUPERIOR TO ALL OTHERS 
adapted to all kinds of work in store ready for 
shipment. 


MOSES G. WILDER, 121 Chambers'§t;, New York, 


Farrel’s Patent Railway Crane, 
Patent Ground Chilled Rolls, 


OLLING MILLS AND MIL LM OHI NERY, 
Punches and Shears for heavy work—F) aeoe. 1a 
Gears, Pulleys, and Special Castings, at Low 

FARREL F } DRY & MACHINE CO. 

SES G ILVDER, SELLING AGFNT, 
121 Champers Street, New York 


Co PATENT DOOR AND GATE 

















SPRING, worth ten of all others. Won't corrode 

reak. Ask the Hardware dealers for it, or address 
Sole Manufacturer, JAS. H. WHITE, Newark N. J. 
Territ ory for Sale. 








roy oe 18) @ a ae 


SHAF TING. 





<The fact that this shafting has % per cent greater 
Strength, a —' A net truer Sognes.tnen any oune! 
tn use, renders the most We 
are Ox Ly’ hy manufactarers of the teenten vow 
Lins UPLING, and furn: Ry. 3. Hangers, etc. 
of the ‘moet approved styles. co Hate wat led on ie 
cation to i NES & PAC HLIN 
Try street, 2d and 3d avenues, Pit 
8. Canal at. ri a. Pe. 


As ocks of this Shafting in store and for sale b» 
fULLE Dabs & FTts. Boston, Mass 


GEO. PLACE & CO., 121 Chambers street, N. ¥. 
_ PIR RHCE & WHAUIRG. }. Milwaukee, Wis. 


mn 1 ‘ For eutting busines 
STENCIL, DUES jesieatias aie 


— and Key Checks, with ont ch young men are 
making from to 86a day. Send for catalogue and 
samples to 8. "SPENCER, MT H&nover St ,Boston, Mass 


POPULAR 


We have been furnishing the new, la illustrated 
paper, entitled “ Cricket on the Hearth, mat one dollar » 
— to subscribers on a guarantee that the mone will 
refunded any time within three months if nof satis- 
factory. We have not been asked to return a dollar yet. 
100,000 already sold. Sixteen large pages. The best and 
eqoent Be in the world. A $5 chromo to every sub- 
me ye. — three sponte on orons. 4 nts wanted. 
or the paper three months, and terms. JONES 

& HADLEY, Publishers, 176 Broadway, New York. 














You ask WHY we can sell Virst 
Class 7 Octave Iia.os ior $2007 
We answer— it costs leas than $300 
to make any § Piano svid 
through Agents, aii of whom make 
100 per ct, profit. We have 
uO Agenis, but ship direct to fami- 
lies at Factory price, and warrant 

Years. send for iMustrated cir- 
cular, in which we Tefer to over Bankers, Merchants, 

(some of whom you may know), using our Pianos, 
in 46 pastes and Territories. Pleuse state where you saw 


” U.S. Plano Co., 810 Broadway, N.Y. 


Fy stenataccarer MERIAM & CO. 

afacturers of the ls test ‘mproved Patent Dan- 
on molding, Tenouing, 37 toe Aust, Nort Dhani Yer 
ee Ww sits, Saw 


tical, and 
Arbors. » Scroll Saws. ‘itl way Sea 
chines,” Spoke and W ood Tarn: 
ad bo 1 kin ‘ Ms Wood'wo wertind. mepery 

ce liste sent on a — anu 
cester. Mass. Warehouse, 107 berty ot, Nee fork. " 


Fok SALE—The right to manufacture and 
Sell the Patent Stave Grain Baskets in the States of 
Ohio, Pennsylvania, and New York. Said Ba: 



















sketa pe 


t cted -&, humerous pte “% ened to Horace C. Jones 
and others G6. 


TIE 


RE WSTER, Appleton. Wis. 








TIL? te | WROUGHT 
ir oe), 


BEAMS & G/RDERS 


ae Univn Iruw Muils, ritisburgh, ra. 
e attention of Engineers and Architects ts called 
to our !mproved Wrought-iren Beams and Girders (pat 
eee. in vwe.e the gocmpoené welds between the stem 

and flan; anges, wh poze proves © objectionable in the 
old mode o een , *1e entirely avoided, we are 

soperee to furnish 41! sizes at 'erme ag favorable as can 


ained elsewhere. For descriptive litho; add 
Carnegie. Kioman & Co, Uaion Iron Mills, Piisburgh Pet 


Niagara Steam Pump. 


CHAS. B. HARDICKE, 
23 Adams st., Brooklyn, W. Y. 











UNCHING or the est ap OIE 
DROP PRESSES, §,/AEKEH PRESS co 





N cx & IMPROVED PATTERNS.—MA. 
CHINISTS’ TOOLS—all sizes—at low prices. 
OULD, 97 to 8N.J RB. R. Ave., Newark, N. J 





OOD-WORKING MACHINERY GEN- 





erdeon cat tae vol Tegoe Teche ene 
ea 
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3 ENGINES, # 


Of all the best styles and makers, at a ys ° 


THIRTY-FIVE PER CENT 


trom Manufacturers’ lowest prices. Write for circular 
and advice before purchasing. kh. 
Broadway, New York 


Andrew’s Patents. 
Wetestos Friction Greeved, er Geared Heist- 


Safety Mere  Klewators,” “Brey t Accident, 
ate reak. 
on) erie st 


sie wand Single, 1-3te 
rage Ger Bee pat 


09.009 J range 
"| att tei x4 ie, Derable, and Economiéal, 


rele, ete., with= 
. ANDREWS & BRO. 
a 1 Water Street. New _York. 








ae 





Patent Woodworth, Daniels and oheeadion Planers 
Moulding, Mortising, Tenoning and @ great variety ot 
other Macbine orking in Wood. Sole Manufac- 
turers of the celebrated F irmer Patent ‘ atcher Heads 
and Antifriction Cutters and the New England land 
Saw. Factory 26 Salisbury St., Worcester, »as#, Sales- 
room 121 Chambers & 108 Reade Sts., N.\ 


shih ili ee ale RyBALL & CO. 
GEAR’S 


VARIETY MOULDING MACHINE 


r 
PATENT 
The only simple, + pomaiote and reliable Upright Ghage 
Machine known, ity of Patents sustained wt 
ted States Circuit © Shree. Tafrin 
jate settlements will be prosecuted. I mean 
susiness. A. 8. GEAR, Sole M+nufacturer & Proprietor. 
Also Manufacturer and Desler in all kinds of Machinery 
and Mechanical Supplies. od] Sudbury St., eas Mase. 


ngers who do not mak ef 





ipsa, SCHENCK’S PATENT. 
00 


DWORTH PLANE s 


And Re-Sawing Machines, Wood and Iron Yorkie 
chine , Engines, Botlers, ete. JOHN B. HED ok! “3 


SONS, Matteawan, N. Y.and i18 Liberty St., ow York. 


( {IVIL AND MECHANICAL ENGINEERING AT 


+ she Rensselaer Pelytechnic Inetitute,Proy, 
netraction very practical, Advantages unsur- 
passed in this country. Graduates obtain excellent posi- 
tons. Re-opens Se -s Lob Rd) Annual! Register, con- 
taining improved © f Study, and ful) partic ulars 
address | PROF. CHARLES DkOW NE, Director. 


THE “PHILADELPHIA” 


HYDRAULIC JACK. 


= guided from both ends; all working 
te guarded from dust; single or double pumps, 
cylinders shafts, rocker arms, pistoné, etc,, entirely steel. 


No. 14. Sth st, Philadel his, 
No. 42 Citf st.. Kew York i. » | PHILIP 8. JUSTICE. 


GREAT REDUCTION IN PRICES 


F LE COUNT’S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
[ron and Steel. 
1 set of 8 dogs, from % to 9 inch, $6°50, 


a= 


His expanding Mandril is a firet pipes tool which has 
long been needed by every Machinist 
Send for latest eis 
W. LE COUNT, South Norwalk, :, Conn. 


)ORTABLE STEAM ENGINES, ‘COMBIN- 
ipg the maximum of cMletener, » durabtiity and econ- 
omy, with the minimum of weight and price. The 
widely and favorably) known, more than 1, belie tn 
ase. All warranted satisfactory or no ——— rip ve 
ircular ven on HIG. HOADLEY CO. Le Mass. 
wrence, 
Liberty st., _ Ae! York. ™ 


ASON’S PAT’T FRICTION CL ‘LUTCHES 
a, ore . 4 ag - by Volne 


n & Co, 
ence, R. L. B. WRG, @ Cliff street, 
New York; TAPL, Fis | itn’ s .. Akron, clin ge 


N ACHINERY FOR PRINTING OIL 
Cloth, Paper and Cotton. The Patent (No, 106, 
jor Sale. Address J, KRA#T,17 Gates Av. ‘Brookiyn te, 


Hn deutlche Erfinder. 


Dieje grofe und thatige Claffe unfrer Bee 
bblferung madden wir befonders daranf 
sufmerfjam, da unfre Firma durd) ihre Ver- 
bindung mit Washington und den enropdijden 
Hauptitddten, bejondere Vortheite zur Erlan- 
gung von ine und anSlindijden Patcnten 
bietet. 

Seder Erfinder, gleidviel welder Nationali- 
tit angehirig, ift burd) die liberalen Patentge- 
fee der Vereinigten Staaten gum Patentidugy 
fiit Erfindungen beredtigt. Unfre Firma ift 
bercit, geftiigt auf 26jabrige Erfahrung, dentide 
Erfinder jcder Zeit gu berathen und gu mipigen 
Preijen vafd und pilnftlid) Patente gu erlangen. 

Die Dentidhe Section it in den Hinden 
fibiger deutidher Sugenieure, cerdje in der 
Office perjintich mit Erfindern verfehren 
werden. 

Der ,,Scientific American” wird in feinen 
Spalten die bedentenderen Erfindungen bee 
{predjen. 

Correfpondeng erbeten und prompt beant- 
wortct. Pamphlete in deutider Sprade wer. 
den anf Berlangen franco gugefandt. 


Adreffire: 


Miunn & €o., 
Scientific American” Patent Agentur, 























37 Pack Row, 
Wew York City 
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Advertisements. 


Advertisements w.ll be admitted on this page at the rate of 
81.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letier-press. 


The value of the SCTRNTIFIC AMERICAN 48 @n advertising 
medium cannot be over-estimated. ts circulation ts ten 
times greater than that 97 any similar journal now pub- 
Ushed. It goes inte all the States and Territories, and is 
read in ail the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see hia adver- 
tisement in a printed newspaper. Hewants circulation. 
Lf tt ig worth % cents per line to advertise in a paper af 
three thousand circulation, tt is worth $3.7 per line to 
advartins in one of forty-five thousand. 


Howard & Co,, 


No, 222 Fifth Av., New York? 


FURNISH 


INFORMATION FREE 


IN REGARD TO 


Waltham Watches 


Thousands cf persons at this present time, in different 
parts of the country, desire to purchase watches, and 
each wantsa good one. With many, this isa matter of 
consiterable importance ; as a good watch should last a 
life time, and they cannot afford .o buy but once. Hence 
they should properly use great care in the selection. To 
meet this want, we have printed a smail pamphiet which 
fully desertbes the various grades of Waltham Watches, 
and also gives the prices of each kind in both silver and 
gold cases. We send this free to those who write for it. 
There is no obligation to purchase from us; but those 
who «desire to do so, will find our prices low and our 
terma liberal. 

Single watches will be sent by exprss, with bill to coi- 
lect on delivery, to any part of the country, no matter 
how remote and with privilege to examine before paying. 

When you write for the Price List, mention that this 
advertisement was seen in SCIENTIFIC AMERICAN. 

Address as above. 


N.Y. Safety Steam Power Co., 


30 CORTLANDT STREET, 
NEW YORK. 
—-0-—-- 


Superior Stzam ENGINES AND BorL- 
ERS, by special mgeinery and dupli- 
cation of parts. They are Safe, Eco- 
nomical, Easily Managed and not lia- 
\ ble t to derangement. eir COMBINED 
.\, ENGINE AND co” is ie 

om ted to al! yt 

; mal! power. More 10) chgines: 
from 2 to 100 horse power, in use. 
Send for illustrated circular. 


PA vai ERN $& TOOLS FOR SALE 


The Burdon Iron Works (Hubbard & Whittaker) offer 
on Fe ea 3 large — . wpe : Pulley, Fig, including 
a mde of Engines and Pum: ie 

Friction Calender, Fric. 

















and Worm Wheels; Sugar M 
tien Cluteh and Friction Wheels. Screw,Le 
Hydraulic Presses; Boiler Heads, Drum H 
Fronte, Ash Pans, Grate Bars and Circular Grates; Pillow 
Blocks, Hangers and Boxes. Also a lot of Lathes, Drills, 





Planers, Sha at iauAuD Poller Makers’ TRrAI Ra J 
NILES TOOL WORKS, 


HAMILTON, OHIO. 





TG Teypey [essay svar 








OYE'S MILL FURNISHING WORKS || 


re the t in the United States. They make 
arr Milistones, ortable Mills, Sat Machines, ers, 
Mi ae ree. Water Wheels, Pulleys ~ + Gearing, specially 
adapted to four ile Send for cata’ ars. 
- T. NOYE & SON, Be*alo, N. Y. 


| IVERVIEW ACADEMY, Poughkeepsie, 
N.Y —Work recommences Sept. li. Boys, “Fail in.’ 


WATER WHEEL 


Pamp ig Pr URBING, Xo. be rene ‘e ion Rarer: 


Pass This By if you are a fool or a lunatic; 
but if you are sane, and wish to 
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